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WITH MICROSCOPIC PRECISION 


Through experience, the aircraft instru- work are maintained by New Departure... 
ment manufacturer knows that ball bear- where ball bearings are tested and inspect- 
ings are best for low friction support of ed with the latest scientific equipment .. . 
many moving parts and shafts, both in where they are assembled and packed under 
low torque and high speed applications. rigidly controlled standards of cleanliness. 


Such sensitive instrumentation requires the Specify New Departure ball bearings for all 
highest standards of accuracy and careful instrument applications. In the air, and 
craftsmanship in precision bearing produc- everywhere, keep your eye on the BALL 
tion. The finest facilities for this type of to be sure of your BEARINGS! 
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New Departure ‘nstru- ul 
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sure precision produc- 
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this dust-free area. Also makers of the Famous New Departure Coaster Brake 
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oe “O” RING 


ZERO PRESSURE UNDER PRESSURE 
Zero Pressure: The initial diame- 
tral squeeze seals at zero pres- 
sure. Under Pressure: The ‘‘O" 
Ring is forced to the edge of 


the groove—the higher the 
pressure, the tighter the seal! 


FREE—Write for your personal copy of our Handbook on “O"' Rings. 


ihc PU) ileyy Betsy | 


» CORPORATION si 


3110 Oakridge Dr ive, Dayton 7 ‘ Ohio canadian Piant at: Ste. Thérdse de Blainville, Québec 
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TITEFLEX” Can Keep Them Operating! % 


Every day maintenance of gasoline, oil, water and 
air lines costs vehicle operators thousands of dollars 
because of idle equipment and lost manhours ... a 
loss that TirerLex can prevent. 
TiteFrLex metal hose will not crack, bake or dete- 
riorate—even when exposed to high engine temper- 
atures for long periods. It withstands the corrosive 
action of gas, oil and other liquids. And even under 
> ost severe ope ing conditions. TITEFLEX Photo courtesy of Unit Crane & 
the most severe operating conditions, TiTEFLEXx cee tee Oe 
remains fully flexible and vibrat ion-proof, What’s TITEFLEX high pressure air lines replace rigid tubing 
—e r service life akes TITEFLEX : and non-metallic hose for brake and transmission 
more, longer service ile makes ITEFLEX more control on equipment made by Unit Crane & Shovel 


Corp., Milwaukee, Wisc. TITEFLEX practically elimi- 


economical than synthetics, rubber or fabric- faa , 
. nates air line maintenance problems on Unit Cranes. 


packed hose. 
Our design and engineering staff will be glad to help you with your flexible tubing problems. 
Send the coupon below for complete information—there’s no obligation. (Check TiterLex 


ignition shielding, if you need to suppress engine noises or waterproof ignition systems.) 


TTL aT Ce Re 


¢ Check products - are — in. TITEFLEX, INC. 
516 Frelinghuysen Ave 
YF xe iGmee comme —— Nework 5, NJ 
Please send me without cost 


Sat information about the products 


PRECISION BELLOWS IGNITION HARNESS | IGNITION SHIELDING checked at the baft 
CO Stamuess wT wse L c C) ‘a rate 


> TITLE 
; A FIRM 
& “S ADDRESS 


7 FLEXI 1 ] 
Oe 2 WAVE 2 = me |_| FILTERS (] city ZONE __ STATE 


SAE JOURNAL, MARCH, 1953 





% w+ Re 
*’ 4 ‘ 


.ehe backs in EASILY 
and ONE hand's enough! 


Roller -Mounted a > Old hands in the truck business depend on FWD 
Cam & Twin-Lever for outstanding performance, rugged dependability 
Type and speed with safety —when terrain is 
rough and the job is tougher. 
And FWD depends on ROSS for maximum steering 
ease and stability in just the right combination . . . 
minimum wear .. . sturdy, rugged construction . . . 
simplicity and speed in any needed adjustment. . . all 
distinguishing characteristics of Ross Cam & Lever Steering. 
Exclusive steering specialists for nearly a half century, 
Ross has anticipated and met the ever-changing needs 
of the automotive industry for easier, safer, 
more economical steering. 
And when the job is really tough, Ross supplies 
Hydrapower — hydraulic power steering at its best. 
We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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CLUTCH PLATES, FACINGS 
K Meera nti Air Brake Co. AND BRAKE LININGS 


There's one BIG reason why Velvetouch is ‘‘stand- 


GOOD,;YEAR ; ise soe MD sonnen way Wotveteah te “Wont. 


that reason is DEPENDABILITY! They know from 

ATU Le experience that Velvetouch lasts longer, requires 
- fewer adjustments... because it’s all-metal! 

cy fone Bao vagy Unlike ordinary friction material, Velvetouch is 

made from powdered metals, compressed and 


fused to a strong, steel backing plate. As a result, 


i NTE a NATI it eye HARVESTE ra it runs cooler, guards against scoring ...can't de- 


teriorate like asbestos. In addition, it cuts chattering 


CATERPILLAR BRAS 


ready to work closely with you in solving your 
(A RCO friction problems economically...and efficiently. 
ae Just call our nearest office, or write— 


FLLIS-CHALMERS 


ae a THE S. K. WELLMAN CO. 


* HYSTER SS a 200 Egbert Road + Bedford, Ohio 
1 COMPANY aaa 
me 


BN a 


_. * CHICAGO--1800 South Wert- LOS ANGELES —1110 South —* TORONTO, ONTARIO — The 
Sy ee ae Hope St., Los Angeles 18, Cal. aes, Gueame — 
3 > . * PHILADELPHIA — 1545 West Litd., 2839 Dufferin St. 
: \ CLEVELAND — 200 Egbert Ad... DELP HIE 
x x Bedtord, Ohio aa ns Philadeiphia 
be , ee ** WASHINGTON -1101 Vermont 
ae Ave. N. W 


* DALLAS — 3407 Main Street, * PORTLAND-636 N. W. 16th "WwW. 
1, Texas Ave., Portland 9, Oregen Washington 5, D. C. 


** EXPORT DEPARTMENT —8 South Michigan Ave., Chicago 3, Illinois 
* SALES OFFICE AND WAREHOUSE ** SALES OFFICE 


‘ ‘ Dallas 
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Heavy-duty 
Cylinder Sleeve 


WHETHER the engine you build powers a fire truck, 

a farm tractor, a passenger car or an airplane, 

the parts you use must be dependable. To assure maximum 
performance and dependability, they must be properly 
engineered, tested and precision manufactured 

from the best raw materials. 

For over 50 years Thompson Products has been making 
precision parts for cars, airplanes, buses, trucks, tractors 
and industrial engines, both gasoline and diesel. 

Cylinder sleeves, piston pins, valve seat inserts and pumps 
and other parts that require advanced metallurgical 
knowledge and manufacturing know-how are specialties 
at Thompson's Special Products Division. They're produced 


to the closest tolerances known to the industry. 


Engine builders and repairmen agree “The name 


you can take for granted! 


Thompson means precision parts that you can take for 
granted”. They know “you can count on Thompson” 
for dependability of supply, quality, exact tolerances, 
maximum performance and service. 

If you are having trouble with engine parts—if you need 
a better, more dependable supplier, write or call 
Special Products Division, Thompson Products, Inc., 
2196 Clarkwood Rd., Cleveland 3, Ohio. 





Fasten 6 with STAINLESS STEEL 
better looks — Conger Lite 


LEADING PRODUCERS 
OF FASTENERS USE 


ALLEGHENY METAL 


A complete line of stain- 
less steel fasteners—all 
types and sizes of bolts 
and nuts, rivets, wood 
and machine screws, cot- 
ter pins, washers, etc.— 
are made of Allegheny 
Metal by the leading 
manufacturers in this 
field. Get in touch with 
them for catalogs and 
prices, or write us direct. 


ADDRESS DEPT. SA-39 


Allegheny Metal fasteners are non- 
rusting, non-staining. They will last 
as long as, or longer than, the mate- 
rials they join. You can count on them 
to stand up through the years—both 
in strength and in bright good looks. 

Best of all, stainless steel fasteners 
can be used anywhere. It isn’t neces- 
sary that the materials to be joined are 
stainless—these corrosion-proof fas- 
teners are the perfect answer for join- 
ing other metals, woods, or plastics. 


Fasteners made of Allegheny Metal are 
produced in complete variety—every 
type and size that your job requires. 

For improving quality and reliabil- 
ity wherever they're used—and for the 
economy of lifetime service—specify 
fasteners made of the time-tested stain- 
less steel, Allegheny Metal. @ For any 
technical data or engineering help 
in the use of stainless steel, address 
Allegheny Ludlum Steel Corporation, 
Henry W. Oliver Bidg., Pittsburgh 22, Pa. 


You can make it BETTER tal 


Allegheny Meta 


wend 3590 
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American Bosch single-plunger multi-cylinder 
pumps have literally revolutionized 


the concepts of diesel fuel injection. 


this 20-tonner hauling 
Dumper powered by 2 
AK Butane Engine 


On the Mesabi Range 
iter 

iron ore is a Wa 

Waukesha Super-Duty Six 6-W 


ru U CUT IN. 6-WAK SERIES 


upe' ENGINES 


includes 
@ 6-WAK—Butane Engine 
@ 6-WAK—Gasoline Engine 
@ 6-WAKD— Diesel Engine 
@ 6-WAKDS—Supercharged Diesel Engine 


UP TO 352 MAXIMUM HORSEPOWER 
Standard or Counterbalanced Crankshafts Available. 


Consult Waukesha on permissible speeds for your service. 


Send for Bulletins. 
New Supercharged 6-WAKDS Diesel, with center-mounted 
turbocharger; 6-cyl., 6% x 62, 1197 cv. in., 352 max. hp. 


WAUKESHA MOTOR COMPANY WAUKESHA, WISCONSIN 


NEW YORK TULSA LOS ANGELES 193 
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For quick, accurate and economical machining, 
free-cutting brass rod is preferred by many 
companies, such as Flex-O-Tube, Division of 
Meridan Corporation, Detroit, Mich. This com- 
pany makes hose assemblies and fittings to con- 
duct air-oil-water-gasoline and hydraulic power 
for the automotive, farm implement, machine 
tool and aircraft industries. Some of these hoses 
have a minimum bursting pressure of 20,000 
pounds per square inch, which gives an indica- 
tion of the tightness required, which can be 
obtained only by strength and accuracy. 
Flex-O-Tube has found six points of superiority 
for brass over other metals, as follows: 


1. Brass “flows,” or is ductile, so that no cracks 
result during the crimping operation required 
to fasten the fittings to the hose. 

2. Ductility and strength inherent in brass act 
to provide a superior seat to fittings designed to 
control fluid flow. Competitive metals are either 
too hard or too soft to give positive closing and 
tend tc leak. 

3. Where the design of the fitting is intricate, 
necessitating removal of considerable metal by 
machining, the automatic screw machines can 
be run faster with free-cutting brass rod. 

4. Brass has a high scrap value, and the scrap 
sold back to the mill increases brass supplies. 
5. The break-even point between brass and 
other metals is especially favorable to brass in 
the sizes of rod that Flex-O-Tube buys. 
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Flex-o-Tube Hose, and cross section of 
machined mole fitting. 


Cross Section of machined and flared 
female fitting. 


6. Customer preference is for brass, which is 
universally recognized as a quality metal. Hence 
brass fittings are more readily sold, and in fact 
often are specified regardless of size or price 
differentials. 


Included in the Flex-O-Tube operations are 
machining, flaring, crimping, and annealing 
to assure the proper ductility for flaring and 
crimping. 

Revere is an important supplier of brass rod to 
Flex-O-Tube, and has also collaborated with this 
customer through the Revere Technical Advisory 
Service. 

If you wish information about brass and how one 
or more of the Revere brasses can add to the 
economy and saleability of your product, get in 
touch with the nearest Revere Sales Office. See 
your telephone directory or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180: 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Gaicege and Clinton, I11.; Detroit, Mirky 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 





KLIXON 


CIRCUIT BREAKERS 


Keep Equipment Rolling 


with dependable 6 and 12 volt circuit protection 


Tractor-trailers, trucks, busses and other mobile equipment 
get permanent circuit protection when equipped with Klixon 
Circuit Breakers. 

The reason why so many engineers incorporate Klixon 
Breakers into equipment is that their experience proves these 
breakers safeguard electrical circuits from shorts and over- 
loads. They know that Klixon Breakers keep equipment rolling 
producing revenue miles. There are no delays due to fuse burn- 


outs, no hunting for fuses in inaccessible locations. 
Keep your mobile units operating with Klixon Circuit 
Breakers. They are small, compact, easy to install. Write 


for information. 


Day and night, a fleet of these semi-trailers keep 
rolling between the west coast and points as 
far east as Texas. Electrical circuits of tractors 
and semi-trailers are protected with Klixon 
Circuit Breakers. 


Hauling contractor found fuses inadequate for 
the rugged service of his trucks. Klixon Cir- 
cuit Breakers provided the solution and delays 
due to transient shorts were eliminated. 


Famous truck and bus manufacturer uses 28 
Klixon Breakers to protect all circuits of the 
12-volt system in the bus illustrated. 


KLIxoNn — 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
1503 FOREST ST., ATTLEBORO, MASS. 
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Queer People Are Normal . . . 
By Norman G. Shidle 


The engineer who stops seeing queer human reactions 
as intrusions on his operating norm goes far toward 
handling them well. Once he admits them as a normal 
part of everyday chores, he can handle them as well as 
anybody. He considers them as data pertinent to solu- 
tion of the problem. 

The engineer’s training in clear-headed analysis 
equips him to understand people as well as any sales- 
man—perhaps better. But he is clear-headed about 
human reactions only when he admits them to be facts, 
not just foibles. ... when he recognizes the imprac- 
ticality of any argument or sermon that begins: “If 
only people would ...” or “If only people wouldn't... .” 

The engineer’s deep-rooted concern with facts is the 
keystone of his successful professional activity. Usu- 
ally, he goes wrong only when his data are inaccurate 
or insufficient. That’s why he goes wrong oftener when 
his problem involves people as well as things, spirit as 
well as matter. 

Feelings and ambitions and hopes and fears are often 
a very real part of his professional problems. That 
data on them usually are inaccurate and insufficient 
doesn’t make them any the less real. 

The engineer’s job analysis often gives him the privi- 
lege of confining his thought and action to formula and 
physical facts. His engineering principles bid him con- 
sider all the facts—tangible or intangible. So he listens 
with interest to President Eisenhower's inaugural dic- 
tum: “A people that values its privileges above its 
principles soon loses both.” 

Trying to encompass intangibles, the engineer is on 
a par with executives and lawyers and salesmen and 
financiers. Neither they nor he can translate these 
intangibles into an engineering formula. Those most 
experienced in human relations admit the need to feel 
one’s way in every individual situation. Many believe 
in what Dr. Ralph W. Sockman calls “the contagion of 
works rather than the conviction of words.” 

But all those successful in human relations in indus- 
try seem to agree on one point: “Variable personal ac- 
tions and reactions are normal, interesting parts of 
a business life—not irritating, abnormal phenomena.” 
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168 HOURS 
IN SALT SPRAY 


168 HOURS 
IN SALT SPRAY 


1008 HOURS 
IN SALT SPRAY 


SALT SPRAY TESTS SHOW CORROSION RESISTANCE 


Panel of bore 24ST Aluminum, un- 
treated, Extensive corrosion after 
168 hours in salt spray. 


Panel of bare 24ST Aluminum, 
treated with Bonderite 710. No 
corrosion after 148 hours in salt 
spray. 


Panel of bare 24ST Aluminum, 
treated with Bonderite 710. In 
excellent 
hours in salt spray. 


condition after 1008 


ALUMINUM gets increased corrosion resistance, 
greater durability for paint, with BONDERITE 71 0 


Here’s the surface treatment that 
practically ends the problem of 
corrosion on aluminum. Even on 
high-strength alloys, most suscepti- 
ble to corrosion, Bonderite 710 
protects bare metal for amazingly 
long periods without failure. Its 
performance as a base for paint is 
outstanding. 

Bonderite 710 produces an amor- 
phous chromate coating on alumin- 
um surfaces. It can be applied by 
opeey, immersion, or brush, on 
sheets, castings, forgings and ex- 
truded and rolled forms. It operates 


FIRST SINCE 1915 


RUST PROOF COMPANY 


2181 E. MILWAUKEE, DETROIT 11, MICHIGAN 


at low temperatures and is sludge- 
free. 

Bonderite 710 is a liquid—safer 
and easier to handle, easier to use, 
more positive in results. 


This product's performance equals % 


(exceeds, in most important require- 
ments) the government specifica- 
tions for chemical treatment of alu- 
minum and its alloys. 

For bare corrosion resistance, or 
as a corrosion-resistant base for 
paint, investigate Bonderite 710 for 
aluminum. 


SEND FOR FREE TECHNICAL 
BULLETIN— Write today for FREE 
Mustrated bulletin on “Bonderite 
710 for Aluminum”. 


BONDERITE—corrosion resistant paint base 
BONDERITE and BONDERLUBE—aids in cold forming of metals 


PARCO COMPOUND—rust resistant 
PARCO LUBRITE—wear resistant for friction surfaces 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 


SAE JOURNAL, MARCH, 1953 





SAA 
JOURNAL 


Norman G. Shidle 
Editor 


Joseph Gilbert 
Managing Editor 


SAE JOURNAL PUBLICATION OFFICE 
Business Press, Inc. 
10 McGovern Ave. 
Lancaster, Pa. 


EDITORIAL OFFICE 
29 West 39th St. 
New York 18, N. Y. 
Tel.: LOngacre 5-7174 


ADVERTISING OFFICES 


E. L. Carroll 

Eastern Advertising Manager 
29 West 39th St. 

New York 18, N. Y. 


Tel.: LOngacre 5-7170 


A. J. Underwood 

Western Advertising Manager 
3-210 General Motors Bidg. 
Detroit 2, Mich. 

Tel.: TRinity 2-0606 


SAE DETROIT OFFICE 
808 New Center Bldg. 
Tel.: TRinity 5-7495 
R. C. Sackett, Staff Representative 


SAE WESTERN BRANCH OFFICE 
Petroleum Bldg. 
714 W. Olympic Blvd. 
Los Angeles 15, Calif. 
Tel.; Prospect 6559 
E. W. Rentz, Jr., West Coast Manager 


The Society is not responsible for stote- 
ments or opinions advanced in papers 
or discussions at its meetings or in 
articlestin the Journal. 


All technical articles appearing in SAE 
Journal are indexed by Engineering 
Index, Inc. . 


Copyrightea 1953 Society of Automo- 
tive Engineers, Inc. 


Contents—March 1953 


Water-Based Aircraft Leaping Over the Sonic Barrier—ERNEST G. STOUT 
Improvised Testers Put Vehicle Parts through Paces—CiL F. RODDEWIG 
Buick’s Got a V-8 Engine!—V. P. MATHEWS and J. D. TURLAY 

Electronic Equipment for Aircraft—C. H. HANSEN 

What Makes Body Parts Hard to Draw—CHARLES R. CORY 


Air Cleaning Symposium: 

Dust Is Hard to Digest—E. S. DAHL and K. H. RHODES 

Engines Need Not Swallow So Much Dust—DAVID P. EASTMAN 

Inhaling Cleaner Air Takes Load Off Air Cleaners—ROBERT E. LARSON 
Modern Trailer Features Low Weight, Low Maintenance—K. W. TANTLINGER 


Operational Problems of the Transport Helicopter—F. N. PIASECKI and L. S. 
WIGDORTCHIK 


Truck Pusher Axle Takes on More Payload—j. N. BAUMAN 
Overengineering—ROBERT E. WILSON 

}-57 Turbejet Flight Tested in B-SO—H. B. ARCHER 

Aluminum Alloy Family Gets New Quartet—j. A. NOCK JR. 

Here's How Procurement Can Shed 4 of Its Shackles—G. L. WADE 


Cold-Starting Ability of Military Vehicles ls OK—KENNETH BOLDT, C. S. BRUCE, 
and J. G. MOXEY JR. .. 


Custom-Tailored Lubes Are a Tonic to Engines—j. A. MILLER and B. M. BERRY 
Jet Power Installation—WILLIAM H. HAND 


News of SAE 

You'll Be Interested to Know 

SAE National Meetings 

Program for 1953 SAE National Production Meeting and Forum 
About SAE Members 

Technical Committee Progress 

SAE Section Meetings 

SAE Section News 

New Members Qualified 

Applications Received 


Society of Automotive Engineers, Inc. 


Robert Cass 


President 


John A. C. Warner B. B. Bachman 
Secretary and Gen. Manager Treasurer 














NOW Cboping 


Te yh ae OLLI 


} 


lt is ne longer necessary to lift the foot and exert leg 
power pressure to bring your car to a stop. With the 
Bendix Low Pedal Power Brake on about the same level 


as the accelerator, an easy ankle movement, much like 








orking the accelerator is all the physical effort re 
d tor braking And by merely pivoting the foot 


Oe ee a rr) Ts) stop controls are 





mode in far less time 


p - 
ITA bg @ More driving comfort, less fatigue and 
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The Greatest Improvement in Braking 
Since Four Wheel Brakes 


One of the most popular new car features offered the public in years is 
the performance proven low pedal power brake engineered and manu- 
factured by Bendix, the industry’s leader in all types of braking. 





The Bendix* low pedal power brake represents an entirely new conception 
of power braking designed specifically to meet the braking requirements 
of the industry’s latest and finest vehicles. 


This great advancement in braking is unique in many ways. It is, for ex- 
ample, the only low pedal power brake that has met the tests of millions 
of stops under all operating conditions. It has already won the over- 
whelming preference in its field with car manufacturers. And this low pedal 
power brake is the product of Bendix, the world’s largest producer of power 
brakes and the originator of practically every important braking develop- 
ment since the earliest days of the automotive industry. 


Passenger car manufacturers contemplating power braking should investi- 
gate the advantages of the Bendix low pedal power brake. REG. U.S. PAT. OFF. 


Bendix BENDIX 5%22°S} SOUTH BEND =o” 


Export Sales: Bendix Internationa! Division, 72 Fifth 


Ave., New York 11, N. Y. « Canadian Soles: Bendix- 
TO WIC AY Eclipse of Cenade, Lid., Windsor, Ontaric, Cenede 


Nevin 

















Water-Based 
Aircraft 


The Sonic Barrier 


... They can be just as fast as land-based 


planes now—thanks to dynamically similar 


models and a revamped design philosophy. 


Ernest G. Stout, 


O longer does faster speed swing the balance in 
favor of landplanes over seaplanes. By giving 

aerodynamics first priority and making use of 
dynamically similar models, designers have been 
able to completely close this performance gap be- 
tween land-based and water-based aircraft. 

The thinking of naval architects, who literally 
visualized water-based aircraft as boats with wings, 
has been replaced with the concept that aircraft 
are first and foremost aerodynarnic vehicies. In 
short, regardless of basing facilities, there should 
be no radical difference in appearance of aircraft 
designed for a specific aerodynamic mission. At 
about the same time, a design tool was born that 
vastly simplified the job of blending excellent hy- 
drodynamic characteristics with superior aero- 
dynamic forms—dynamically similar models. 

In layman’s terms, a dynamically similar model is 
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a flying miniature of a full-scale airplane that will 
perform every maneuver of the full-scale aircraft 
directly to scale. To an engineer, it’s a device that 
will automatically pick up every known or unsus- 
pected force in the proper magnitude, point of ap- 
plication, direction, and sequence; integrate all 
these reactions instantaneously; and provide the 
observer with the resultant motion and rate. 

Fig. 1 gives a graphic picture of how these unique 
research tools are put to use. In this case, a 1/10 
scale model of the Navy XP5Y-1 turboprop flying 
boat is undergoing flight evaluation tests. Note 
that the model is self-propelled and radio-con- 
trolled from the beach. 

The Navy XP5Y-1, for that matter, was one of the 
first water-based planes to assimilate turboprop 
engines. And it was able to do this because of its 
streamlined high length beam /ratio hull. Prior to 
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Fig. 1—Flight testing radio-controlled, dynamically ‘similar models permits designers to find out in advance what's wrong, if anything, with their 
creations 


this development, it just wasn’t feasible to pour 
the tremendous power of turbine engines into a con- 
figuration with the inherently high aerodynamic 
drag of a flying boat. Landplanes, in the mean- 


time, with their clean aerodynamic forms and re- 
tractable landing gear, were assimilating jet and 


turboprop engines with very little difficulty... 
and the speed margin between land and seaplanes 
was becoming an abyss. 


The Tide Turns 


The XP5Y-1, then, was a step in the right direc- 
tion. And with its introduction, the hitherto di- 
verging speed curves for land and water-based air- 
craft began to converge for the first time. (See 
Fig. 2.) 

This was just the beginning though. Encouraged 
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YEARS 


ig. 2—Dynamically similar models were an important factor in closing 
hitherto ever-widening gap between operating speeds of land and 
seaplanes 


by this initial success, Convair’s hydrodynamics 
laboratory went all out to close the remaining speed 
gap as quickly as possible. Under sponsorship of 
the Navy’s Bureau of Aeronautics, a high-speed 
water-based aircraft research program was set up 
under the name, “Project Skate.” 

Starting with the XB-46 jet bomber (see left 
part of Fig. 3), a water-based version was developed 

through use of dynamic models—that possessed 
excellent hydrodynamic characteristics with no loss 
in XB-46 aerodynamic performance. This config- 
uration was designated Skate 1 and its derivation 
from the XB-46 is shown in the right half of Fig. 3. 
Note that the aerodynamic and hydrodynamic ele- 
ments have been blended to the point where it is 
difficult to draw any sharp line of demarcation. 
Every section through the plane, from wing tip to 
centerline, consists of a low-drag airfoil shape. In 
fact, this blended hull—combined with the spray 
suppression offered by a fully retractable device 
known as a spray dam—pointed the way to achiev- 
ing transonic and supersonic flight with water- 
based aircraft. 


Crash Sonic Barrier 


Following this initial success with the blended- 
hull configuration, a fighter requirement was set up 
by the Navy ...and the research program was 
aimed at fulfilling it. The ability of the blended 
hull to provide a high Mach number aerodynamic 
configuration while incorporating excellent hydro- 
dynamic characteristics was thoroughly developed 
in wind-tunnel and hydrodynamic tests. Alto- 
gether: eight basic configurations, each represented 
by a free-body dynamic model, were analyzed dur- 
ing the course of a four-year study. At the top of 
page 17, one of these dynamically similar models 
can be seen undergoing a high-speed planing test. 
Called Skate 7, this two-place fighter-bomber is 
capable of transonic performance. At the close of 
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Fig. 3—Starting with the XB-46 

land-based jet bomber, Convair 

engineers blended aerodynamic and 

hydrodynamic qualities into Skate 

1. This water-based, blended-hull 

version of the XB-46 proved to be 
a happy combination of both 


this program with Skate 9, it became apparent that 
a transonic water-based aircraft could be developed 
to meet or exceed any requirement for this range 
of speed. By using relatively inexpensive models, 
the equivalent of nine prototype aircraft had been 
completely developed and flight tested during the 
period normally required to produce and test one 
full-scale prototype. 

The Skate program, then, showed conclusively 
that ideai transonic forms could be efficiently water- 
based. Naturally the next step was to apply the 
Same technique to supersonic forms. Using dy- 
namic models and the highly efficient delta-wing 
configuration, a supersonic water-based aircraft re- 
search program called “Project Betta” was initiated. 

Little can be said of this Bureau of Aeronautics 
research program due to _ security restrictions. 
However, the dynamic model shown in Fig. 4 illus- 
trates the result of applying this line of thought to 
a basic aerodynamic configuration incorporating a 
60 deg delta wing. With the power loadings that 


will be available, the high deadrise blended hull of 
this plane holds out great promise for successful 
rough-water operation at high planing speeds. 
What’s more, wind-tunnel tests indicate that de- 


sired aerodynamic cleanliness and supersonic per- 
formance can definitely be attained with this con- 
figuration. 

It is of particular interest to note that this first 
Betta project attempt succeeded in completely clos- 


ing the speed gap between land and seaplanes. (See 
Fig. 2.) The Betta project continues, and rigorous 
proof exists that water-based aircraft development 
will continue as fast as aerodynamic and power- 
plant development will permit. Perhaps the time 
has come to take another good look at water-based 
aircraft potential, now that technology has over- 
come its last barrier—speed. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 


rig. 4—This supersonic, delta-winz, 

water-based aircraft is said to be 

as fast as the fastest land-based 
jet planes 
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Improvised Testers Put 


ENCH testing evaluates changes or im- 
provements in truck and bus compo- 

nents quickly, cheaply, accurately, and 
without delay due to weather. Many of 
our test set-ups consist of scrap found 
around the shop—an old connecting rod, 
a few pulleys, a few hunks of angle iron, 
and a piece of cold-rolled steel—plus a 
lot of ingenuity. 

At our plant we get requests from engi- 
neering to test a wide variety of compo- 
nents ... gages, switches, hose, fittings, 
axles, clutches, fuel tanks, springs, and 
frames. These tests take from a few days 
to a few months to complete. 

Requests generally stem from service 
complaints which indicate too much trou- 
ble with some particular unit. 

What we first do is to set up a test which 
will produce the failure or difficulty com- 
plained about; then we record the time or 
number of cycles needed to produce it. 


With this base line established, we con- 
tinue testing suggested improvements. 
This goes on until we come up with a cor- 
rection that provides a definite increase in 
service life, as shown by the test record. 

In setting up the test procedure, there 
are a few things to keep in mind. Don’t 
create test conditions that accelerate a 
breakdown. You may kid yourself into 
making a better correction than is needed. 
Too mild a procedure may lead to accumu- 
lation of many test hours, and the conclu- 
sion that little or no improvement is 
needed. 

It always helps to have a failed sample 
of the unit to be tested which has been 
returned from the field. Then you can ar- 
range a procedure which duplicates the 
same condition in 20 to 50 hr of testing. 

The examples that follow give you an 
idea of some of the things we do in our 
bench test department and how we do 
them. 


Shifty Tester 


VULUUEEODEDAA RDO DEL EGEDERG RET EEI EME 


This setup checks the life of a 
truck transmission poppet and 


shift rail assembly. The double- 
acting cylinder pushes and pulls 
on the gear shift lever. This sim- 
ulates shifting the rail and actu- 
ates the poppets. The electric 
timer energizes the magnet valves, 
which admit air pressure alter- 
nately to both ends of the cylin- 
der. An electric counter records 
the cycles; it too is actuated by 
the timer. 
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Vehicle Parts Through Paces 


Gil F. Roddewig, GMC Truck & Coach Divisior 


ting Techniques for Truck and Bus Components” presente 
Pittsburgh, Pa, Oct. 24 


Pumps Put Through Paces 


This arrangement tests 18 elec- 
tric motor-driven water pumps 
used in coach heating systems. 
This set-up gives data on pump 
seals, motor bearings and brushes, 
current consumption, and water 
pump capacity. Valve in dis- 
charge line controls the pressure 
so that all units are operating 
under same load. Pressure of any 
individual pump can be checked 
by opening the valve connected to 
pump discharge and leading to 
gage manifold. 


See-Saw Bouncer 


Here is how we test packaging 
of military truck parts boxed for 
overseas shipment. The cradle is 
rocked on its pivot by the air cyl- 
inder. At the end of each stroke, 
the cradle bumps the wood blocks 
on the floor, gives its contents 
quite a jolt in opposite directions. 
We discovered quite a few short- 
comings in our packaging pro- 
cedures in this way. It leads to 
improved packaging, practically 
eliminating damage in shipment. 
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Shake Maker 


Often vibration is found to be 


the root of our troubles. So we 

test some of our vehicle compo- 

nents with this vibration machine. 

It consists of an electric motor 

driving a speed changer, which in 

turn drives the large pully and 

shaft at the right. A flexible drive 

shaft connects the pulley shaft 

with the driving shaft and gear 

of the vibrator, which drives the 

Same size driven gear and shaft. 

Both gears have weights attached 

to them which meet at the center 

every revolution. So. vertical 

forces are created by the machine 

and the period of these forces can 

be varied by changing the speed 

of rotation. 
By rigidly attaching the vibra- 

tor to front bumper of a truck (as 

shown), the entire vehicle can be 

vibrated at different speeds. 

From this the natural periods of 

various parts can be readily determined. 
Information from such vibration testing helps 

keep the natural period of vehicle components dif- 

ferent from those of tires and axles. For example, 

if the frequency of the cab mounting is in the reso- 
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Spring Flexer 


Here we’re testing two springs—one a production 
spring and the other one from a supplier who says 
his job will be more efficient. Both springs are de- 
flected the same amount, so there is a direct com- 
parison. Such a test also is useful in comparing 
life of spring pins and bushings. The 12-in. di- 
ameter power cylinder will produce a push of 11,000 
lb, with 100 psi line pressure. 


nance range of the tires, the cab will vibrate exces- 
sively and deteriorate rapidly. By using the vibra- 
tor, we have even corrected difficulties reported 
under the all-inclusive term “shimmy.” 
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Gear Torture 


This set-up tests engine timing 
gears (inside the timing gear 
cover at right) for endurance. 
The driving shaft, connected to 
the crankshaft gear, has a small 
flywheel and double-jointed pro- 
peller shaft. The shaft runs at 
quite an angle, sets up uneven ro- 
tation in the crankshaft gear. 
Changing the angle of the joints 
or flywheel weight will vary the 
severity of the test. 


Testing at Spicer, 


From discussion by W. P. Michell Spicer Mfg. Division, Dana Corp 


Torque Tester 


With this arrangement, we can 
do full-scale torque testing of 
propeller shafts, or practically any 
torque transmitting element. The 
machine is set by adjusting the 
stroke on a variable throw crank 
to produce the desired torque. 
This torque load is checked from 
time to time by weighing. 


"Turn page for more 
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High-Speed Merry-Go-’Round 


Units like clutches, converters, 
and flywheels are put through 
centrifugal bursting tests in this 
vacuum pit. We can go to specds 
up to 40,000 rpm. An air turbine 
is the drive in this unit. The part 
tested is suspended on a small 
shaft. 


Gear Clasher 


This machine tests clashing of 
shift gears, mostly from a metal- 
lurgical viewpoint. It continu- 
ously shifts a gear with controlled 
force. The components. that 
make up this unit are a variable 
motor drive input, inertia flywheel 
on output, and a separate motor, 
speed reducer, and weight system. 
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Failure by Resonance 


Resonance or natural harmonic excitation can 
bring on fatigue failure. The control box in this 
set-up sends out controlled variable frequency and 
watts. This moves a magnet at variable frequency, 
force, and amplitude. When resonance is estab- 
lished, parts can be failed in a couple of hours. It 
would take weeks to do this in older machinery. 


Ceennenenononteene 


retary From discussion by H. B. Felder Clark Equipment Co. si 


Pallet Punisher 


This machine normally is used for fatigue testing 
housings and axle shafts. It was temporarily con- 
verted for life test of plywood pallets. 
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Proof of the Pudding 


One way to find what power is coming out of the rear axle of a coach is shown above. That’s to 
back the vehicle up between a pair of dynamometers. 
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Adaptable Test Bed 


This 240-hp engine, along with 
a pair of flywheels, can provide 
accelerated life tests of brakes, 
transmission synchronizers, and 
torque converters. Generous 
length of test bed is a great con- 
venience. 


Deflection Detector 


In this case, dynamometers and 
a stroboscope are being used to 
study torsional deflection of an 
electrically insulated coupling for 
street railway trucks. Our dyna- 
mometers are set up so that we 
can move any machine to any 
position on 84 ft of floor rails, and 
get any combination of drives— 
tee, tandem, angular, or parallel. 
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Buick's Got a V-8 Engine! 


V. P. Mathews and J. D. Turlay, «ix ..: : 


UICK’s new valve-in-head V-8 engine develops 

188 hp at the highest compression ratio in pres- 

ent-day gasoline engines—8.5 to 1. Yet it operates 
on currently available premium fuels. 

The low stroke-bore ratio of this engine helps 
make it more than 1 ft shorter, 4 in. lower, and 170 
lb lighter than its in-line eight predecessor. (See 
Fig. 1.) Width, on the other hand, is considerably 
greater, but it compares very favorably with that of 
other V-8 engines. 

It was reailzed that the greatly reduced length 
and height of this 90 deg-V engine would be a great 
help to the chassis designer and body stylist, but 
that increased width would indeed be a problem. 
Designers therefore chose to minimize engine width 
by using a stroke-bore ratio of 0.8 and vertical, in- 
line positioning of the valves. As a result, the 
engine has a stroke of only 3.2 in. to go with its bore 
of 4 in. and piston displacement of 322 cu in. 

Exhaust valves were made smaller than the inlet 
valves. Use of a relatively small exhaust valve per- 
mitted a more compact combustion chamber, im- 
proved valve cooling, and reduced cost—all without 
entailing loss in power. The reduced valve weight, 
in turn, brought the exhaust “pump up” speed 
well above that of the inlet valve, thus providing 
insurance against exhaust-valve breakage. 

With the valve arrangement chosen, it was neces- 
sary that the exhaust ports cross the combustion 
chamber. However, the area of the port exposed to 
water was minimized by reduced head width, the 
angle at which the exhaust flanges were placed, and 
by the relatively small diameter of the ports. 


Cone-Shaped Combustion Chamber 


Cone-shaped combustion chambers with spark 
plugs located at the apex of the cone were selected 
for several reasons. All combustion-chamber in- 
vestigations made at Buick have shown the im- 
portance of short flame travel and high turbulence 
in reducing octane requirements. In addition, there 
is considerable evidence that a centrally located 
spark plug provides improved part-throttle ignition 
characteristics. 

In the production design, therefore, the com- 
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Fig. 1—The new V-8 engine is 4 in. lower and 1312 in. shorter than 
Buick’s 1952 in-line eight 


Fig. 2—Elongated cone-shaped combustion chambers provide room for 
both intake and exhaust valves on the same side. Note also that the 
spark plug is located at the apex of the cone 
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Fig. 3—Each exhaust valve has its own individual port and branch to 

the exhaust manifold. The manifold outlet on this side of the engine 

is directed forward to shorten the cross-over exhaust pipe and to move 
this source of radiant heat away from the starter 


} } 
} }—-} 


; 
+ a 


Fig. 4—The large diameter pistons are of one-piece aluminum alloy 
construction and full-skift trans-slot design. Note also that the valves 
are seated side by side at an angle of 45 deg to the cylinder axis 
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bustion chamber is of symmetrical inverted-V form 
with the spark plug located at the apex. (See Fig. 
2.) The chamber is elongated, however, to provide 
room for both intake and exhaust valves on the 
same side. The piston crown which is raised and 
shaped to conform closely to the head configuration 
has a flat top surface. 

The resulting compact combustion chamber gives 
minimum flame travel from the spark plug to the 
extreme edge of the effective portion of the com- 
bustion space. What’s more, the close clearance 
space provided around the lower part of the piston 
crown results in high turbulence during the latter 
part of the compression stroke. These combustion- 
chamber characteristics, for that matter, make pos- 
Sible the use of the very high 8.5 to 1 compression 
ratio with remarkable freedom from combustion 
harshness. 

Horizontally mounted rocker-arm covers and 
vertically mounted spark-plug covers continue to be 
used. The spark-plug covers protect the ignition 
wires from moisture and from excess radiant heat 
from the exhaust manifold. These covers also are 
effective in reducing television interference. 

Each exhaust valve has its own individual port 
and branch to the exhaust manifold. This was done 
to avoid the exhaust overlap periods that would re- 
sult with siamesed ports. The manifold outlet on 
the left side of the engine is directed forward (1) 
to shorten the cross-over exhaust pipe which passes 
under the front of the oil pan and (2) to move this 
source of radiant heat away from the starter. (See 
Fig. 3.) The right manifold outlet, on the other 
hand, is directed backward and outward so that the 
exhaust pipe will clear the full-flow oil filter at the 
rear of the engine. 

The pistons, although much larger in diameter 
than those in previous models, are of one-piece 
aluminum alloy construction and full-skirt trans- 
slot design. Two conventional 5/64 in. compression 
rings and one 3/16 in. flexible steel oil ring are used. 
The piston pin is not offset. (See Fig. 4.) 

The connecting rods are very short, being only 6 
in. long. What with the short stroke of 3.2 in., 
the rod length-to-stroke ratio is a very conserva- 
tive 1.875. 

The crankshaft has five main bearings with the 
rear bearing flanged to carry the thrust load. Fig. 
5 shows a comparison of this crankshaft with the 
one used in the 1952 straight-eight engine. It 
weighs only 56 lb—less than half the weight of its 
1952 counterpart. The main and connecting-rod 
bearings are replaceable liners made of Durex 100A 
material. The exceptionally great bearing-journal 
overlap of over 34 in. contributes to rigidity of the 
crankshaft. 


Cam-Turned Counterweights 


Due to the exceptionally short stroke and short 
connecting rods, chosen for the engine, space left 
for counterweighting was severely limited. (See 
Fig. 6.) Thus, to secure maximum useful counter- 
weighting and constant minimum clearance with 
the bottom of the piston skirt, the outer surface of 
the counterweights is cam turned. And since the 
radius at the tips of the counterweights is limited 
by the clearance with the cylinder barrels, this 
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Fig. 5—The five-bearing crankshaft weighs only 56 lb—less than half 
the weight of the crankshaft used in Buick’s 1952 straight eight 


Fig. 6—Cam-contoured counterweights provide minimum clearance be- 
tween the counterweights and piston skirts 


barrel-clearance radius is blended into the piston 
clearance contour. 

A small amount of counterweighting also is 
carried in the crankshaft pulley and in the flywheel. 
This method of completing the counterweighting 
is very effective from a weight standpoint because 
of the long span from the pulley to the flywheel. It 
also permits correction for any future piston weight 
changes without affecting the crankshaft counter- 
weight tooling or balance. 


Valves Seated at 45 Deg Angle 


The arrangement of the valves and valve-actuat- 
ing mechanism is shown in Fig. 4. Note that the 
valves are arranged side by side at an angle of 45 
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1952 


Fig. 7—The five-bearing camshaft is much smaller and lighter than 
the camshatt in the 1952 Buick in-line eight 


Fig. 8—The distributor and oil pump are located on the right side of 
the camshaft and are driven by a gear at the rear of the camshaft in 
the orthodox manner 


deg to the cylinder axis. The reversed position of 
the rocker arms results in a very compact cylinder 
head. This design also makes possible a common 
horizontal gasket surface for the rocker-arm cover 
and for the intake manifold which greatly reduces 
the sealing problem. 

The valves themselves are 7% in. shorter than the 
1952 straight-eight valves and the dual valve springs 
are 7/16 in. shorter. This reduces both valve op- 
erating inertia and material cost. 

The pearlitic,malleable-iron rocker arms are very 
small and are of the non-adjustable type. The 
rocker arm bearings are broached with eight longi- 
tudinal grooves. These not only control the amount 
of oil metered to the valve stems and push rods, but 
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300 - mmm WEIGHT OF STARTER 
MOUNT CASTING 


Fig, 9—Crankcase 
weight is substantially 
less than that of the 
1952 Buick straight 
eight. Elimination of a 
separate starter mount- 
ing casting helped 


IN POUNDS 


WEIGHT 
3° 
° 


1953 
BUICK V-8 


1952 BUICK 
SERIES 70 


Fig. 11—The main oil gallery supplies fresh oil from the full-flow 

filter to the main, camshaft, and connecting-rod bearings. Two sec- 

ondary galleries, one on each side of the camshaft, meter oil to the 
hydraulic valve lifters and valve rocker arms 


they also have proved so effective in preventing 
rocker-shaft scoring that the antiscuff coating for- 
merly used is no longer necessary. 

The push rods are of '%4 in. diameter solid rod. 
They have 3, in. spherical diameter ends to elimi- 
nate excessive wear at these critical points. The 
exceptionally short 8% in. push rod is made possi- 
ble by the compact engine design. 

Hydraulic valve lifters of the diesel-equipment 
type are used. The bodies are cast iron and the 
chilled wearing faces are ground flat and ferrox 
coated. The steel camshaft has cams 9 16 in. wide, 
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Fig. 10—The crankcase flange extends far enough below the center- 
line of the crankshaft to permit use of a flat, one-piece oilpan gasket 


ENGINE R.P.M.- HUNDREDS 


Fig. 12—Performance obtained with the V-8 when run without a 
muffler and the results corrected to 100 F carburetor air temperature 


ground without taper. No attempt is made to spin 
the lifters, although some lifters do turn as a result 
of manufacturing alignment variations. 

The camshaft which is carried in five bearings is 
unusually small and light. (See Fig. 7 for compari- 
son with 1952 camshaft.) The timing chain drive is 
lubricated with overflow oil from the front camshaft 
bearing. 

The fuel pump eccentric is a hardened and 
chrome-plated cup stamping. It is driven from the 
front of the camshaft sprocket. 

The distributor and oil pump are driven by a 
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gear at the rear of the camshaft in the orthodox 
manner. (See Fig. 8.) However, the distributor 
and oil pump are located on the right side of the 
camshaft. This arrangement, by putting distribu- 
tor-gear thrust upward, eliminates the need for an 
additional bearing in the crankcase to take the 
thrust load. 


Crankcase Weight Cut 


Crankcase weight is substantially less than that 
of the 1952 Buick in-line eight. (See Fig. 9.) This 
was accomplished in a number of ways. 

For example, in the new V-8 the starter mounting 
is carried on the flywheel housing, which is an in- 
tegral part of the crankcase. This eliminated the 
weight of a separate starter mounting casting. 

What’s more, the crankcase flange was extended 
far enough below the crank centerline to permit 
use of a flat, one-piece oilpan gasket. (See Fig. 10.) 
Not only did this construction offer sealing ad- 
vantages but, contrary to accepted opinion, it re- 
duced weight. 

Attachment to the bulkheads of the portion of 
the cylinder bores that extended below the water 
jackets was avoided by casting 134 x3 in. windows 
in the intermediate bulkheads. This effected a 
further weight saving. 

Just as efforts were made to reduce crankcase 
weight, so was special attention given to providing 
the best possible lubricating system. 

With this in mind, a deep oil pan was chosen and 
the oil screen located near the bottom. This was 
done to provide a maximum Gepth of oil to mini- 
mize splashing and foaming and insure a constant 
supply of oil even during fast acceleration or turns. 

Next, a horizontal baffle was placed over the en- 
tire sump area. This brought about reduced aera- 
tion of the oil by preventing crankshaft oil fling-off 
from churning the sump oil and oil in the sump 
from being thrown against the crankshaft. A 
standard Buick oil pump was mounted on the 
crankcase flange rail, a position made possible by 
the dropped rail design. 


Triple Oil Gallery Lube System 


The resulting lubricating system is shown in Fig. 
11. Oil is carried by drilled passages to a full-flow 
oil filter in which the filter element is mounted 
vertically. From the filter, the oil is delivered to 
the rear of the main oil gallery. (This gallery is 
contained in a cast-in steel tube which runs the 
entire length of the block between the crankshaft 
and camshaft.) This gallery supplies all the cam- 
shaft, main, and conecting-rod bearings. 

Two secondary galleries, one on each side of the 
camshaft, meter oil to the eight hydraulic valve 
lifters in each bank of cylinders. These galleries are 
supplied with oil at reduced pressure through drilled 
passages which register with a metering groove in 
the front camshaft bearing. Drilled passages from 
the front end of these oil galleries lead to the 
rocker-arm assemblies, 

The separation of functions of these oil galleries 
has several advantages. Pressure in the main gal- 
lery is not affected by lifter clearances or leakage, 
since oil feed to the lifters is controlled by the cam- 
shaft groove. Oil velocities are reduced in the lifter 
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galleries, since they feed only the lifters. Resulting 
lower oil velocity and oil pressure aid in the elimi- 
nation of air bubbles at the front end of the gallery. 


12-V Ignition System 


The present trend toward higher volumetric 
efficiency and higher compression ratios in pas- 
senger cars has created a problem for electrical en- 
gineers. Even under optimum conditions, the 
secondary voltage obtainable with a 6-v primary 
system is closely approaching the minimum firing 
voltage of the spark plugs. Several attempts to in- 
crease the secondary voltage of 6-v systems have 
met with at least temporary success. However, in 
view of ever-increasing secondary voltage require- 
ments, Buick decided to use a 12-v electrical sys- 
tem on the V-8 engine for 1953. 

Finally, let’s take a look at what the engine can 
do. Fig. 12 shows performance obtained under test 
No. 7 of the General Motors test code. This test is 
run without a muffler, and results are corrected to 
100 F carburetor air temperature. The 60 F cor- 
rection factor commonly used will increase the 
horsepower to 188, the maximum torque to 298 Ib 
ft, and the bmep to 139 psi. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Based on Discussion 


C. J. Livingstone, 


As one who will be concerned with fuel require- 
ments later on, I am disappointed that the authors 
did not see fit to present more data on this subject. 

Our experience with other high-compression ratio 
engines indicates that the most critical fuel require- 
ments occur when the engine is operated at light 
loads. It’s true that detonation trouble with pre- 
mium fuels can be corrected by pulling back the 
spark. But when autoignition is encountered 
there seems to be no solution. 

Consequently, any data that the authors can pre- 
sent on fuel requirements after deposit accumula- 
tion at light load would be appreciated. 


T. A. Scherger, stusebaker Con 


In mentioning crankshaft balance it was stated that 
a small amount of counterweighting is carried in 
the crankshaft pulley and in the flywheel. This 
brings up the question of method of balancing. Is 
the crankshaft balanced in production with the fly- 
wheel and crankshaft pulley assembled? If this is 
the case, what provision is made for servicing the 
crankshaft puliey in case it is damaged in the 
field? Doesn’t this type of balancing give some- 
what higher bearing loads on the front and rear 
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bearings or does the high overlap of the bearing 
journals take care of this? 

Also, no mention of spark advance was made for 
this 8.5 to 1 compression ratio engine. Is spark 
advance used for maximum torque at relatively low 
speeds or is some sacrifice in full-throttle power 
made for octane numbers, thereby obtaining the 
benefit of the high compression ratio for part- 
throttle fuel economy? 

Finally, the ratio of sealing volume per cubic inch 
of piston displacement is unusually high for this en- 
gine. No mention of blowby was made. If data are 
available, what are the blowby characteristics of 
this engine? 


| 
SPARK ADVANCE - DEG 


Fig. A—This combustion chamber requires about 92.5 octane fuel to 
operate detonation-free at 99% of maximum engine power 


ONIN 


A. J. Blackwood,  s:sndard 0) Development ( 


Both engine manufacturers and the petroleum in- 
dustry have done an excellent job in giving the pub- 
lic more economical and better performing engines 
over the years. That trend will no doubt continue. 

However, it should be recognized that improve- 
ments in so-called mechanical octanes—through 
better piston design, better valves, better induction 
systems, better cooling systems, and so forth—pro- 
vide improved economy even at the current octane 
number levels. 

On the other hand, since there are already 40 
million cars on the road, and because the petroleum 
industry cannot make octane increases to satisfy 
specific cars which have higher octane require- 
ments, the economic advantage will be slower ma- 
terializing if we rely solely on chemical octane 
improvement. 


D. F. Caris and F. A. Wyczalek, 


earct 


One way to achieve higher compression ratios is to 
build mechanical octane numbers into an engine. 
The combustion chamber in the new Buick V-8 en- 
gine is the result of such a mechanical octane de- 
velopment program. 

The first step in the evaluation of various com- 
bustion-chamber designs was to develop a test that 
would, in so far as possible, leave combustion- 
chamber design as the only variable. Thus, a con- 
stant compression ratio of 9 to 1 was maintained; 
air/fuel ratio was adjusted for maximum knock for 
each fuel used; all designs were rated with com- 
bustion chambers free of deposits; humidity, pres- 


Fig. B—This octane tree shows 
that combustion chamber |], the 
design selected for the Buick V-8, 
has a fuel octane requirement 
eight numbers below that of 
chamber A, the design originally 
considered for the engine 
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sure, and temperature were held to definite values; 
and such mechanical variables as valve timing, cam 
design, and valve sizes were kept constant. 


Fig. A shows results of a typical fuel rating test 
of a combustion chamber. (The shape of the 
chamber tested is shown by the two cross-sectional 
views. Valves are located at a 45 deg angle, the 
spark plug at the top of the chamber.) At any 
given speed, the procedure consists of obtaining a 
spark fishhook—the maximum imep that an engine 
can develop on a particular fuel without knocking. 
The curve that results from such a series of tests 
at 1000 rpm shows that this combustion chamber 
requires about 92.5 octane fuel to operate detona- 
tion-free at 99% of maximum power. It also can be 
seen that premium gasoline will permit operation 
at almost 99% maximum power. Regular gasoline, 
as rated by this combustion chamber, is equivalent 
to approximately 86 octane fuel. 

The results of similar tests made with other com- 
bustion-chamber designs are summarized in Fig. B. 
This octane tree was made by taking the octane 
rating for all chambers at 99% of maximum power, 
1000 rpm, and 9 to 1 compression ratio and arrang- 
ing them along a vertical octane number scale. In 
addition, the research ratings of regular (86) and 
premium (92) gasolines are also labeled. It can 
be seen that almost all changes in combustion 
chamber shape for this particular investigation 
consisted of simply changing the configuration of 
the pistons. 

Detailed examination shows that chamber A, the 
original design for the Buick engine, requires 961 
octane fuel to operate at 99% output, while chamber 
J, the design selected for the production engine, 
requires only 881% octane fuel. This reduction in 
octane requirement of eight numbers is a fine ex- 
ample of mechanical octane improvement. 


D. P. Barnard, standard Oi! C 


The 8.5 to 1 compression ratio of this engine fills 
us at once with admiration and concern: admira- 
tion for the strides in engine development which 
justify placing such a compression ratio in the 
hands of the general public; concern over whether 
the petroleum products which our industry makes— 
and will be able to make in the foreseeable future— 
will be entirely satisfactory. 

Our misgivings do not reflect defeat. They merely 
recognize troubles as an inevitable part of the price 
of progress. 

Every increase in compression ratio brings up pic- 
tures of more combustion-chamber deposit prob- 
lems. Of course, we realize that the modern engine 
at its compression ratio is less susceptible than its 
ancestors of a generation or more ago. Neverthe- 
less, even the most modern gasoline engine is want- 
ing in ash-handling capacity, as was once pointed 
out by Bill James. 

Recognizing that we will never be completely free 
of combustion-chamber deposits, what to do about 
them is likely to remain a major problem. But 
just as the engine builder continually seeks to im- 
prove his design, so we in the oil industry will keep 
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trying to improve our products. However, lest some 
of us become too impatient to achieve the magic 
“100,” let it be noted that the effective knock-rating 
improvement in going from present average levels 
to 100 is at least as great as the sum of all octane 
improvements made up to the present. 


Closure 


J. D. Turlay and H, W. Boylan 


We will try to answer the question about effect of 
carbon accumulation on engine fuel requirements 
in a general statement of our test results with the 
new engine. Then we will take up point by point 
other specific questions raised by discussers. 

On our carbon accumulation schedule for wide- 
open-throttle operation (24 hr on power runs from 
600 to 4500 rpm), we take a torque loss from the 
clean condition of 242% at maximum torque. At 
peak horsepower, we take a loss in torque of 312% 
from the clean condition. 

On our carbon accumulation schedule consisting 
of 1 min at 600 rpm closed throttle, followed by 3 
min at 1500 rpm open throttle... for a 24 hr 
period, we have a loss in torque of 442% at 1000 
rpm and 5% at 2000 rpm. (This is comparable to 
the loss with the 1952 Buick in-line engine which 
amounts to 414% at 2000 rpm.) 

Using a road test schedule which consists en- 
tirely of low-speed, part-throttle operations, it was 
found that the engine requires 88.5 octane fuel with 
the engine clean, and 91.5 octane fuel with the en- 
gine not clean. 

Now for the question asking how much power loss 
we take at the low end due to retarded spark. We 
take approximately 5% loss at 600 rpm with this 
loss diminishing to 1% at 2200 rpm. From this 
speed, and on out, the spark is set M.B.T. This 
power loss taken at the bottom end of the power 
curve is no different than the loss taken on most 
new engines. It is inconsequential in the Buick car 
when a Dynaflow transmission is used. (The Dyna- 
flow does not allow the engine to operate at wide- 
open-throttle much below 1700 rpm.) In the case 
of synchromesh-transmission equipped cars, it is 
necessary to reduce the compression ratio to 8 to 
1 and use premium fuel to obtain satisfactory op- 
eration from a detonation standpoint. 

As for blowby characteristics of the engine, the 
rate of blowby is no more, in fact, it averages slightly 
less than that of our past in-line eight engine with 
comparable displacement. 

Finally, the crankshaft, pulley, and flywheel are 
not balanced as an assembly. The crankshaft and 
the pulley are balanced separately, as in past pro- 
duction engines. The engine is balanced at final 
assembly as a unit, the flywheel being drilled to 
correct any out-of-balance condition. These opera- 
tions are the same as used for past production en- 
gines and should cause no new service problems. 
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-Electronic Equipment 


LECTRONICS has come of age in the aviation in- 

dustry. It is no longer relegated to an unimpor- 
tant position in the overall aircraft picture. In 
modern aircraft it has reached the point where, in 
the case of guided missiles, electronics now per- 
forms those functions formerly requiring the hu- 
man element. This maturity of aviation electronics 
was reflected in the attitude and discussion of both 
panel members and audience alike. However, much 
remains to be accomplished in this rapidly advanc- 
ing fleld--as may be discovered in the following 
points of discussion. 


Functional Testing 


How much functional testing of electronics equip- 
ment must be done by aircraft companies seems to 
depend on two factors: (1) the complexity of the 


Members of the Electronics production forum were (left to 
right): L. M. Welsch, assistant division superintendent of 
electronics, Boeing Airplane Co.; Lester L. Galloway, general 
foreman, electronics department, North American Aviation, Inc. ; 
Secretary C. H. Hansen, Public Relations Department, AiResearch 


equipment and (2) the extent of testing performed 
by the manufacturer of the equipment. 

It was emphatically agreed that duplication in 
testing must be avoided to reduce costs and save 
time. The electronics manufacturer ordinarily 
tests the equipment, both components and the com- 
plete system, before it leaves his plant. When 
Shipped to the airframe company, or perhaps to a 
military supply base, the equipment may be in- 
Stalled immediately in an aircraft or it may be 
stored until it is required. In either case it is prob- 
ably tested again before installation, and again im- 
mediately before flight test. 

Experience has shown that, with increased han- 
dling and testing of equipment, there is an increase 
in the number of failures. If possible, an agreement 
should be reached as to the amount of testing per- 


WED THURS FRE 
Ballroom Floor 


Mfg. Co.; Panel Leader Charles W. Clarke, manager, manufac- 

turing con‘rols, AiResearch Mfg. Co.; Panel Coleader E. M. 

Boykin, manager field engineering, Hughes Aircraft Co.; M. J. 

Fayrweather, technical adviser, electronics, Northrop Aircraft, 

Inc.; and A. F. DuFresne, director quality control, Consolidated 
Engineering Corp. 
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formed at the manufacturer’s plant in order to 
prevent duplication at the aircraft plant. There is 
always the pessimist who points out that the life of 
electronics equipment is limited, and it is liable to 
be used up in testing if one is not careful. 

Each company has its own ideas as to when the 
functional tests should be made. Some run tests 
before installation in the aircraft, others install the 
equipment and then run their tests. In each case, 
economics guides the action. In a small fighter, 
where inaccessibility may require tearing out ex- 
pensive panels and framework, it is felt that sys- 
tem testing should be completed before installation. 
In the case of a bomber or large transport, it is often 
possible to take testing equipment into the ship 
itself to check out the system. 

The difficulty of joining components made by dif- 
ferent manufacturers into an overall system can 
sometimes be alleviated by complete check out of 
the system before installation. 

Plant layout may determine when functional 
testing takes place according to the position as- 
signed electronics in the assembly line. It was sug- 
gested that aircraft designers could simplify the 
problem by designing panels and sections that were 
more accessible for installation and testing. 

The organizational responsibility for making 
functional tests was generally felt to belong with 
the electronics department personnel because of 
their familiarity with and knowledge of compo- 
nents, systems, and test equipment. Under normal 
circumstances, the aircraft should be cleared from 
the electronics group before going on to the next 
assembly station. There seems to be a general trend 
to place functional test responsibility with elec- 
tronics departments rather than inspection, quality 
control, engineering, and the like. Again, deter- 
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mining who should make these tests may depend 
somewhat on plant layout, space, facilities availa- 
ble, and type of test equipment being used. 

Personnel who perform the functional testing 
must have a solid background and knowledge of 
electronics. They should have specific training in 
specialized test equipment. In some instances, 
component specialists are necessary in the group, 
possibly representatives of the equipment manu- 
facturers. It is desirable to have supervision in 
these groups at an engineering level. 

With the knowledge that electronics equipment 
is not perfect as yet, a close liaison on functional 
testing developments between electronics manu- 
facturers and airframe companies is essential. It 
is also advantageous to have these three main fac- 
tors under discussion—facilities, responsibility, and 
personnel—consolidated into one department 
within individual companies. 


Reducing Time for Making, Proving Installations 


With the rapid progress being made in the field 
of aviation electronics, constant improvement is 
demanded in methods of developing and proving 
operable installations. Working out a time span 
compatible with the master schedule program for 
the overall aircraft is one of the biggest problems 
faced today. It was immediately evident from the 
discussion that close coordination with engineering, 
suppliers, and the military is essential in order to 
expedite the aircraft through its electronics section 
in the assembly line with a minimum of cost in 
time, labor, and materials. 

Coordination with engineering was suggested to 
include engineering mockups and functional bread- 
board systems to be developed concurrently with 
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engineering design. The need for working out test 
requirements with the design groups was also em- 
phasized. The engineering departments of at least 
two airframe companies test both components and 
complete systems with duplication of the aircraft’s 
wiring, if at all practical. 

It was pointed out that continuity checking of 
wiring systems in the ship is important. It was 
stated that one company found that 62% of the 
failures in checking out their systems had been due 
to faulty wiring. On the other hand, some said 
that it made little difference, that constant check- 
ing of wiring consumed precious time. Another 
company claimed that 83% of its failures were due, 
not to wiring or technician error, but to faulty 
equipment. 

The practice of buying or building costly test 
equipment for preflight checking was questioned 
because that same equipment could not be used 
again after installation in the aircraft or during 
flight tests. The always hot argument of whether 
electronics equipment should be checked before or 
after installation in the aircraft was immediately 
raised with the usual result: the individual aircraft 
companies will continue to use that method which 
they have determined through experience is the 
most efficient and economical for their particular 
operation. 

One important fact seemed to be established. Ifa 
failure is caught early enough, it is possible to save 
far more time and money than if that same failure 
is not caught until actual flight tests. Flight con- 
ditions can be simulated on the ground at small 
cost compared to actual flight. Then, too, more 
accurate checks can be made on the ground because 
trained technicians are looking for specific troubles. 
A pilot in flight has little time to spend checking 
equipment. The panel and audience agreed that a 
man flying a combat mission deserves the assurance 
that his plane with its many systems checks out 
before taking off—-he won’t have time to worry 
about functional tests. 

Again, continuity checks were cited as one means 
of preventing failures due to faulty technique or 
equipment. 

Another suggestion for reducing elapsed time was 
to have engineering design a rack on which com- 
plete installation and testing of a system could be 
made, then mount the rack in the aircraft and con- 
nect it with the plane’s wiring system. 

It was agreed unanimously that another time 
saving factor would be to design accessible instal- 
lation and testing points into the aircraft itself. 
Advantage in having such a design feature as a 
rack is that it permits installation at one place in 
the line; disadvantages are in weight and size. 
Small plane installation design seems more difficult 
than bomber or transport, where there is often 
room to work. 

The »roblem of whether the design fault is in en- 
gineering or production should be shouldered by 
both. Electronics must be considered in the design 
of the aircraft, but there is also a definite need for 
improvements in production methods to permit 
utilization of new engineering designs. Liaison be- 
tween these two groups is essential. It is generally 
handled by production engineering. 


36 


Coordination between electronics suppliers and 
aircraft companies is again important in saving 
time. If there is more thorough testing by the 
manufacturer, the aircraft company should capi- 
talize on this time-saver and avoid duplication of 
testing. There will always be some duplication in 
testing, but keeping it to a minimum is highly de- 
sirable. 

A good spares program is also essential. At the 
present time much equipment, and especially test 
equipment, is on order for years ahead, with no 
immediate relief. As a result, aircraft companies 
improvise their own testing devices, and rather than 
send equipment back to the supplier and wait for 
the faulty components to be repaired, they repair 
the units themselves, all of which is costly and 
time-consuming. There is the need for an ex- 
change of trained personnel between supplier and 
aircraft company to familiarize each with the spe- 
cific problems encountered. 

Coordination with the military is also necessary 
in building up a good spares program to ensure that 
another piece of equipment is on its way imme- 
diately when a failure occurs. Contracts with the 
military should call for a spares program. It was 


felt that it is the joint responsibility of the aircraft 
companies, electronics manufacturers, and the mili- 
tary to keep each other informed of latest develop- 
ments on specific needs to help reduce elapsed time. 


Installation Practices 


Installation of electronics equipment in the air- 
craft presents two basic problems. First, where in 
the production sequence the installation should 
occur, and secondly, where the check-outs should 
occur. Ordinarily, these two questions are depend- 
ent upon the complexity of the equipment, size of 
the aircraft, and company policy regarding the 
handling of equipment. 

Ideally, the complete installation and check-out 
of equipment are handled at an assigned spot in 
the assembly line, preferably the last operation be- 
fore preflight. Some aircraft compaines follow this 
practice, others spread electronics installation out, 
the equipment going into the aircraft where con- 
venient along the production line. 

Depending on the amount and complexity of 
equipment, it may require as many as 1000 hr for 
processing. This includes bench testing, installa- 
tion, check-out, and flight check time. It was gen- 
erally accepted, as stated earlier, that both the in- 
Stallation and check-out should be handled by the 
electronics group. Stations are established along 
the line where check-outs occur (within the de- 
partment). Trouble shooting crews can move up 
and down the line where required to make up time 
caused by failures in components. 

There seems to be a marked trend in the industry 
at this time to set aside a certain area for exclusive 
electronizs use. It was generally conceded that too 
much confusion results whore there is no specific 
place in the assembly line for electronics. Install- 
ing delicate radar or fire control systems when one’s 
teeth are rattling from the riveter two feet away 
leaves something to be desired. 

In the case of small aircraft, normal practice calls 
for early installation of that equipment, which 
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would be almost impossible to install because of 
inaccessibility by the time the plane reached the 
electronics department. It was indicated that in 
all types of planes it was desirable to have wiring 
and mounts installed before arriving at the de- 
partment. 

The responsibility of who makes the check-out of 
a system seemed to fall again within the electronics 
group rather than inspection or quality control be- 
cause of the specialized nature of the field. 


Handling Electronics Equipment 


As electronics equipment continues to increase 
in complexity, it also presents special handling 
problems. Mishandling can cause failures and, 
without operational equipment, there can be no 
operational aircraft. 

Since electronics equipment is fragile, extreme 
care must be exercised when handling it. First of 
all, the less handling, the better. This applies not 
only to shipping, testing, and installing but to its 
actual manufacture as well. Furthermore, the 
equipment may have to be shipped, stored, and 
tested many times. Several aircraft companies 
have proved a definite correlation between excessive 
handling and a high percentage of failures. 

Some very simple and practical techniques may 
be utilized in reducing the handling of equipment 
and in applying the correct methods of handling 
as suggested by the discussion. For example, the 
use of rubber-tired carts was cited to minimize 
shocks and jars. Special racks to hold a complete 
system or component parts will permit testing, ad- 
These 


justing, shipping, storing, and installing. 
racks can be sent directly from the manufacturer 


to the aircraft company. The manufacturer of 
electronics equipment may find that it is sometimes 
more expedient to move the technicians along an 
assembly line rather than moving the equipment. 
The field maintenance problem was also dis- 
cussed. Here, treatment of equipment is often 
rough, sometimes through necessity, more often 
through lack of knowledge of the nature of the 
equipment. This is especially true where equipment 
is to be shipped back and is improperly packaged. 
It was pointed out there is a definite need for the 
military and the manufacturer of electronics equip- 
ment to work out a basic program in correct han- 
dling. In fact, there is a need to train all those 
who handle electronics equipment. Various tech- 
niques were discussed for training, including on- 
the-job training by supervisors and formal types 
of training. Handlers of equipment must be made 
to realize the important part they play in doing a 
job right—and that equipment is useless unless in 
an operable condition. The cost of electronics 
equipment comes high in money, time, and life, 
when its failure due to mishandling sends a modern 
high-speed, high-altitude plane to destruction. 


Training 
The comparatively new field of aviation electron- 
ics has expanded so rapdily that it is suffering an 
acute shortage of trained personnel. Training 
personnel for specific jobs and equipment requires 
long-range planning. The knowledge required is 
highly advanced and technical, and the training 
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must be on a cantinuing basis to meet the new types 
of equipment developed. 

From the discussion it was determined that a 
good electronics training course should contain 
theoretical discussion of circuit principles, practical 
experience on operating equipment, and followup 
on the job. Theoretical instruction can be carried 
on in the classrooms, in fact, theory in electronics 
is often considered the practical side. However, to 
avoid the danger of a technician who can spout 
long formulas and doesn’t know where the switch 
is, practical experience on operating equipment and 
test equipment with actual on-the-job training is 
essential. 

The question of who should be responsible for 
training seems to be dependent on the individual 
needs of each company. Equipment manufacturers 
have a specialized product to train for, aircraft 
manufacturers have one or more integrated systems 
to train for, and the military has its particular 
problems. Quite probably, each of these groups is 
not familiar with the other’s problems, so a close 
liaison and exchange of personnel are highly recom- 
mended. 

It was suggested that supervisors train personnel 
on the job, presupposing an already trained staff 
of supervisors. Specialized technicians would be 
employed to instruct in classrooms. As far as test 
equipment goes, it was pointed out that a special 
group of instrument specialists could be maintained 
in the aircraft company to ensure correct operation 
of equipment. 

The more complex the equipment, the longer it 
takes to train a man. It was cited that in the case 
of one fire control system 200 hr of classroom time 
were necessary to indoctrinate the students thor- 
oughly. Training Air Force personnel—top-grade 
technicians with previous experience—takes 25 
weeks of intense training on certain radar systems. 

Not all training must be directed in the technician 
channel. Management should be trained in the 
basic principles of electronics in order to be familiar 
with the terminology. With more and more of the 
total cost of an airplane tied up in electronics equip- 
ment, education in the application of electronics 
manufacturing techniques is necessary. Super- 
visory personnel must also be similarly trained as 
well as any group of persons who are connected with 
the electronics group in manufacturing or assembly. 
Many companies now hold night classes for these 
groups, with attendance reported as excellent. 

The main purpose of trained personnel is to en- 
sure accurate, competent work with a reduction of 
cost and time, and, at present, damage to equip- 
ment that is still scarce. One company has suc- 
cessfully placed women on assembly work of a 
technician level and succeeded in reducing produc- 
tion time from six to three days. 

The future of electronics demands long-range 
planning and one of the chief problems still un- 
answered is whether to train aircraft mechanics in 
electronics or train electronics technicians in the 
principles of aircraft. Experience has proved that 
it is easier and more practical to train the electron- 
ics man in aircraft techniques. Perhaps it is de- 
sirable to set aside the electronics man in aviation 
as a specialized technician with an entirely new 
name for the field such as “aerotronics.” 
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What Makes Body Parts 


Dies for automobile bodies should permit economical fabrication of high quality parts. To attain 
this end, wholesale cooperation between body and die engineers is essential. Frequently, for ex- 
ample, a small change in a part will make it easier to draw, permit use of less expensive presses, 
dies, and steel, and insure a better quality of panel. How are large body panels drawn from flat 
sheet steel? What conditions affect the ease of drawing such panels? We will see 


panels are comparatively easy to draw, 
1. ROOF since there are no sharp pockets or sud- 
den changes in panel depth. They cannot be 
formed complete in a draw die, however, for die 
action is vertical and back draft conditions cannot 
be produced. 


First, a steel blank (A) is loaded on the lower 
die member (B). There it rests on binder surfaces 
at C and D, sagging across the intervening space. 


Then, the upper binder ring (E), which operates 
independently of punch F, moves down—squeezing 
the blank between the washboard-like surface. 


Next, as this ring of grooves restrains inward 
movement of metal, punch F is brought down— 
forcing the blank into the shape of the roof panel. 


The front window shape is then formed by a bot- 
tom punch which makes its upward stroke after 
the upper punch has formed the rest of the panel. 
A trim and a flange die complete the job. 


The developed trim line is shown at G. All metal 
outside of it is scrap. Binder 
scrap in a sense does not 
cost anything, since it is all 
stretch. 


Whether a certain roof 
panel can be drawn depends 
on whether there is enough 
latitude between the light- 
est binder pressure which 
will not permit wrinkles and 
the heaviest binder pressure 
which will not cause the 
blank to tear. 
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Hard to Draw ... 


Charles R. Cory, Fisie: es 0 


Based on paper, ‘ 
8 1952 Cor 


tions De partment 


panels are more difficult to draw 
= DECK LID because of the number of deep 
depressions. Extra metal to form the wall at A, for 
example, must come mainly from the edge of the 
panel. And it must travel through pretty hilly 
country to get there. 


So far nobody has been able to work out a form- 
ula which tells (1) how deep and steep walls of the 
pockets or depressions can be or (2) how small the 
plan view radius of corners of depressions can be. 
Experience with previous panels is a rough cri- 
terion. But the final decision must come from try- 
out men who have to make the die work. 


Occasionally, shear steels must be added at cer- 
tain locations to reduce tearing. These shear steels 
(A and B), in shearing past the lower steels (C and 
D), shear openings in the future lightening holes. 
The extra metal required to form the walls of de- 
pressions E and F can then pull partly from this 
sheared opening rather than entirely from the out- 
side binder surface. 


if panels still tear after the radii have been made 
large enough to rule out sharpness of corners as a 
special factor in tearing, depression walls, G, may 
have to be tapered to less steepness. As an alter- 
nate, the plan view radius of the depression could 
be increased from J to K. 


Concluded on next page 
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fall in the criti- 
De DOOR INNER PANELS cal-parts-to-draw 
category. That’s because depth of these panels is 
so great compared to the relatively small pian view 
radii of the sill corners. 

Metal pulling in from the binder surface at the 
sill corners tends to crowd together as indicated by 
the arrows. Therefore, there must be a great deal 
of binder pressure to stretch the metal enough to 
prevent wrinkles from forming in the wall at A. If 
plan view radius B is too small for panel depth C, 
tears are inevitable. In this case, a separate facing 
panel must be used. 

The outside or hem flange serves as the binder 
surface except under the region where flange line D, 
being too steep, would make a poor binder line. It 
would be considerably longer than punch line E, 
and would result in excess metal. Thus the binder 
line at that location is straightened out as shown 
by line F. 

Theoretically the binder line is still incorrect, 
Since its length exceeds that of the punch line. 
However, the great depth of the side walls takes up 
any slack caused by excessive length of the binder 
line. 


resent draw- 
4. REAR QUARTER PANELS {ho propiems 
too. A sectional view of one in a rear quarter panel 
die will serve to illustrate some of them. The main 
shape of this panel is 
formed by the upper 
punch pulling metal 
in and down from the 
binder surface. Then 
the window is shaped 
by the bottom punch 
moving upward. 
Shear steel (D) par- 
tially trims out the 
scrap inside the window opening. This permits 
needed metal to move outward from the shear line 
to form part of the window. 

The door facing wall (A) tends to have waves of 
loose metal. That’s because it is drawn from break 
line E which has a contour of considerable sweep. 
Usually it is necessary to add small depressions (F) 
in the facing to absorb this excess metal. These 
depressions, which are formed later in another die, 
also stiffen the facing and improve panel quality. 

Still another problem is presented by the sharp 
door offset radii G, H, and J. They are difficult to 
form without tearing the metal. These corners, 
therefore, must be drawn with larger radii, then 
spanked sharp in a later operation. Thus, the door 
offset wall is drawn ¥ in. out of position, giving a 
larger radius at K .. . and offset L is tipped, giv- 
ing a larger radius at M. 
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Air Cleaning 
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Engines just can’t digest dust . . . and it’s 
up to air-cleaning systems to keep these abra- 
sive particles out. What factors make this job 
difficult?) What steps can be taken to improve 
efficiency of air-cleaning systems? These ques- 
tions were answered at the symposium on 
Progress in Engine Protection by Air Cleaning 
held at the SAE National Tractor Meeting, 
Milwaukee, Sept. 10, 1952. 
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Authors of three papers noted that dust con- 
centration, particle size, and engine load are 
all-important . . . then suggested that air- 
cleaning efficiency could be improved by: 


1. Using combinations of precleaners, oil- 
bath air cleaners, and aftercleaners in series. 


2. Locating the inlet to the air-cleaning sys- 
tem at a point of minimum dust concentration. 


E. S. Dahl and K. H. Rhodes 


Massey-Harris Co 


. set the stage for ensuing discussion in their paper en- 
titled, “Dust and Engine Wear.” They detailed the affect 
that dust concentration, particle size, and engine load can 
have on engine wear. An extensive abridgment of this 
paper appears in this issue beginning on page 4? 


David P. Eastman 
United Specialties Co. 


. reported on “New Methods of Securing Improved Air 
Cleaner Efficiency.” Engines need not swallow so much dust, 
said this engineer. Coupling combinations of precieaners, 
oil-bath air cleaners, and aftercleaners in series can reduce 
dust flow to engines up to 73%. An extensive abridgment 
of this paper appears in this issue beginning on page 44 


Robert E. Larson 


Donaldson Co., Inc 


. emphasized “Advantages of a Well-Chosen Air Cleaner 
System.” Field,tests show that locating the air cleaner in- 
let in a high position at the extreme front of a tractor is a 
good way to reduce dust inhaled by the engine, he reported. 
An extensive abridgment of this paper appears in this issue 


beginning on page 46 
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Air Cleaning 


Dust Is Hard to Digest 


Every gram of dust an engine has to swallow does considerable damage . . . 
Just how much depends on particle size, dust concentration, and engine load. 


E. S. Dahl and K. H. Rhodes, 


VERYTHING possible must be done to keep dust 

out of engines. Regardless of particle size or 
engine operating conditions, every gram of dust an 
engine has to swallow does considerable damage. 
Just how much damage will be done in any particu- 
lar engine depends largely on these three factors: 


@ Dust concentration in intake air 
@ Particle size 
@ Engine load 


To permit study of the effect of these individual 
factors, tractor and engine manufacturers were 


TEST | - 53 HOURS, GOGRAMS O-5 MICRON DUST 


+008 «010 


002 -004 :006 
SLEEVE WEAR AT TOP RING TRAVEL- INCHES 


080 
TOP RING END GAP INCREASE — INCHES 
Fig. 1.—Almost twice as much sleeve wear occurred at the top of 
piston ring travel when the same amount of 0-5 micron dust was fed 


ten times as fast. However, rate of dust feed made little difference 
in piston ring wear 
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asked to supply laboratory and field test data. Five 
companies provided engine wear data obtained on 
67 tractors or engines of several sizes. 


Double Dust Rate Doubles Damage 


Tests performed by Company E showed the effect 
of dust concentration in engine intake air. It fed 
the same amount of 0 to 5 micron particle dust to 
an engine operating at maximum load over a period 
of 5 hr in one test and 53 hr in another. Result— 
approximately twice as much sleeve wear occurred 
at the top of piston ring travel when the same 
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DUST PARTICLE SIZE — MICRONS 

Fig. 2—Tests carried out by Company E showed that small dust parti- 

cles can sometimes cause more engine wear than dust supplies con- 

taining larger ones. Company D tests indicated that wear at half 

engine load is much less than at full load even though dust is fed at 
a faster rate 
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amount of dust was fed at the higher rate. (See 
Fig. 1.) Little difference was observed, however, 
in the amount of piston ring wear. 

Other tests conducted by Company E and Com- 
pany D showed that dust of small particle size is 
not necessarily harmless to engines. 

Company D ran separate tests with the following 
dust supplies: 


Wisconsin field dust 
Idaho field dust 
Arizona field dust 


Each of these were graded into 0 to 5, 5 to 15, 
and 15 to 30 micron particle sizes. Tests were 
carried out at 50% engine load with a dust concen- 
tration of 0.0111 g per cu ft of air taken into the 
engine. 

It was found that the largest particle size dust 
wore the cylinder bores at the top of ring travel 
2% times—and the piston rings 344 times—faster 
than the smallest particle size dust. (See Fig. 2.) 


Small Particles Bad, Too 


However, tests carried out by Company E showed 
that small dust particles can have a deleterious 
effect on engines, too. In these tests, engines of 
basically the same type and size as those used by 
Company D were run at full load with a dust con- 
centration of 0.0026 g per cu ft. 

As shown in Fig. 2, fine 0 to 5 micron dust gave 
50% more wear than A-C Fine dust, which con- 
sisted of almost half, by weight, 10 to 40 micron 
particles. (To show the relationship on the curve, 
the A-C Fine dust point has been placed arbitrarily 
at a hypothetical mean of the particle size of this 
type of dust. Admittedly, therefore, any value 
taken on the line joining these two points is not a 
true value.) 

In short, these tests show that other factors must 
be carefully considered before drawing the conclu- 
sion that dust of small particle size is unimportant 
in engine wear. 


Engine Load Makes a Big Difference 


One factor that should not be overlooked is en- 
gine load. There are many clear indications that 
it is one of the most important variables in deter- 
mining engine wear. 

For that matter, the test results shown in Fig. 2 
give some evidence of this. Engine wear obtained 
by Company E on an engine run at full load was 
more than three times as much as that obtained 
by Company D on a similar engine operated at 50% 
load. (In both cases, the engines were forced to 
swallow 0 to 5 micron dust particles.) And this 
was true despite the fact that dust was fed at a 
faster rate to the engine operated at 50% load. 

To be sure, it’s true that the results of these two 
tests alone are not sufficient to show the relation- 
ship between engine wear and engine load. How- 
ever, they are cited to show that wear results from 
one test at a certain engine load should not be 
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compared arbitrarily with results of another test 
carried out at a different per cent of maximum load. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Based on Discussion 


By B. Gratz Brown, 
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FFICIENCY should not be the sole criterion for 

judging air cleaners. More emphasis should be 
placed on the size of particles that pass through a 
cleaner. An air cleaner with 97% efficiency which 
removes all but very finest particles may protect an 
engine better than one with 98% efficiency which 
allows some larger particles to reach the engine. 

To illustrate, Fig. A shows results of two wear 
tests made on 6-cyl, 100 hp engines. Each engine 
was run at wide-open-throttle on an engine test 
stand, with carburetor intake protected by an ab- 
solute filter. Every 15 min one gram of dust was 
blown into the throat of the carburetor. In one 
case, the dust was 0-5 microns in size; in the other, 
5-10 micron dust was used. Engine condition at the 
end of 25 hr is indicated by increased blowby and 
wear of the rings, bores, and bearings. 

For an overall average, it might be said that 5 10 
micron dust causes twice as much wear as 0-5 mi- 
cron dust. Still greater wear would be experienced 
with 0-10 micron dust. And rate of wear with larger 
sizes of dust would be very severe. 

Therefore, we should be as much concerned with 
size of dust reaching an engine as we are with quan- 
tity of dust. This is especially important now that 
air cleaner efficiencies are so high that a small 
change in efficiency makes a big percentage differ- 
ence in the amount of dust entering an engine. 


DUST SIZE — MICRONS 
BLOWBY INCREASE — CFM 


RING GAP INCREASE 
TOP COMPRESSION 
2nd COMPRESSION 
ist OIL 
2nd OIL 


CYLINDER BORE DIA. INCREASE 
TOP TRAVEL — TOP RING 
— BOT. RING 
CENTER TRAVEL 
BOT. TRAVEL — TOP RING 
— BOT. RING 


BEARING WEIGHT LOSS — GRAMS 
RODS 
MAINS 183 


.089 .210 
395 


Fig. A—This shows the engine wear that occurred in 6-cyl, 100 hp 

engines when 0-5 and 5-10 micron dust was blown into the carburetor 

throat every 15 min for 25 hr. (Equivalent to an air cleaner efficiency 
of 98.2%) 
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Air Cleaning \i 


Engines Need Not Swallow 


ring Improved 


NTIL such time as new and better air cleaners 

are perfected, improvements in air cleaning sys- 
tems should stem from combinations of the three 
well-known filtering devices. Combinations of pre- 
cleaners, oil-bath air cleaners, and aftercleaners in 
series really do a superior dust-removing job. 


How Three Types Work 
Each of these three types of air cleaners works 
on a different principle. 


DUST 


PRECLEANER CATCH BASIN 


DIRTY AIR 
INLET 


| CLEAN AIR 
OUTLET 


OIL BATH KNITTED WIRE 


AIR CLEANER 


ANIMAL HAIR 


FINE 
KNITTED WIRE 


Pe 
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Fig. 1—A precleaner helps take some of the dust-removing load off 
oil-bath air cleaners 
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The oil-bath air cleaner operates on the oil-bath 
or oil-washed principle. It first presents a liquid 
pool of oil to the air stream, then a mass of wire or 
fibrous material uniformly packed with ample por- 
osity for movement of oil, air, and foreign material. 

Its advantages are relatively high cleaning effi- 
ciency coupled with good dust-holding capacity, and 
ease with which it can be repeatedly cleaned. 

Precleaners work on the so-called inertia prin- 
ciple. With this device, dust is separated from the 
air stream by inertia. The most common form is 
the centrifugal precleaner in which the air stream 
is forced into rapid rotational movement, and for- 
eign matter—unable to follow the path of the air— 
is cast out into a trapping chamber. Such a pre- 
cleaner is shown in Fig. 1, mounted on the intake 
stack of an oil-bath air cleaner. 

This type of air cleaner is barred from a position 
as a primary means for cleaning engine air because 
of inherent low efficiency. But it can play an im- 
portant role in protecting an oil-bath air cleaner 
from the bulk of incoming dust load. 

Aftercleaners work on a third principle which 
calls for actually straining foreign matter out of 
the air stream with a porous wall. An aftercleaner 
is so-named because it performs a secondary clean- 
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PAPER WAL SECTION A-A 


Fig. 2—An aftercleaner contains a porous paper wall that strains dust 
from the air stream 
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So Much Dust... 


.. . Coupling combinations of precleaners, oil-bath air cleaners, and 
aftercleaners in series can reduce dust flow to engines up to 73%... 
And this improved protection can be obtained without reducing dust- 
holding capacity of conventional oil-bath air cleaner installations. 


ing operation following action of the oil-bath air 
cleaner. 

Porous-wall filtering elements used in afterclean- 
ers are made from heavy, treated filter paper. Long 
sheets are pleated, then shaped into cylinders. 
These, in turn, are wrapped around a supporting 
perforated stee! center tube. The filter is placed 
in a sheet metal enclosure provided with an air inlet 
and outlet. (See Fig. 2.) 

In general, if aftercleaners are built with pores 
fine enough for adequate protection of an engine, 
their dust-holding capacity is relatively low. An- 
other disadvantage is that porous-wall cleaners do 
not lend themselves to subsequent cleaning and re- 
use. 

None the less, these devices can perform a serv- 
ice in tractors and heavy machinery when combined 
with other equipment capable of protecting them 
from excessive dust loads. 


Why Combinations? 


In short, by coupling combinations of the three 
basic types of air cleaners in series, each unit can 
contribute its own particular feature to an air 
cleaning system. 

Using a precleaner with the oil-bath air cleaner 
shown in Fig. 2, for example, cut by 61% the dust 
that would have entered an engine protected only 
by a standard commercial oil-bath air cleaner. 
(The oil-bath air cleaner in Fig. 2 has a special 
pack.) The cleaning effectiveness of this combina- 
tion was 99.63%, as compared to 99.04% for the 
standard oil-bath air cleaner. 

It is an odd fact, however, that addition of a pre- 
cleaner to a standard oil-bath air cleaner results 
in an overall efficiency less than that of the oil-bath 
cleaner. Only through recognition of the oil-bath 
cleaner as a single component in a _ two-stage 
cleaning system can improved results be obtained. 
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The filter of the oil-bath cleaner must be adjusted 
to fit the special requirements of the combination. 
With this approach, a system can be produced with 
(1) the efficiency of the conventional oil-bath air 
cleaner but with a longer service-free operating 
period, (2) an equal service period coupled with 
much higher cleaning efficiency, or (3) any com- 
promise between these two conditions. 

A combination of an oil-bath air cleaner and an 
aftercleaner can pay big dividends, too. Using a 
porous-wall aftercleaner with a standard oil-bath 
air cleaner made ii possible to reduce dust flow to 
the test engine by 64%. System efficiency was 
99.66%, as compared to 99.04% for the oil-bath 
cleaner alone. In this combination, the oil-bath 
cleaner establishes the dust-holding capacity of the 
system, and the aftercleaner contributes to the ex- 
tremely high system efficiency. 

Coupling a precleaner, oil-bath air cleaner, and 
aftercleaner in series can also be fruitful. A system 
containing these three elements eliminated 73% 
of the dust that would have entered an engine pro- 
tected only by a conventional oil-bath air cleaner. 
(This combination gave a system efficiency of 
99.74%.) What’s more, this improvement in en- 
gine protection was accomplished without reduc- 
ing the service-free period of the oil-bath air 
cleaner. 

There are many tractors and machines now in 
service under heavy dust conditions which, due to 
space limitations, do not lend themselves to use of 
three or even two stages of air cleaning. However, 
where there is a need for greater air cleaner effi- 
ciency, consideration should be given in initial de- 
sign stages to providing space for combination air 
cleaner systems. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





Air Cleaning |) 


Inhaling Cleaner Air Takes 


ORE engine-killing dust must be kept out of trac- 

tor engines ...and locating the air cleaner 
inlet in a high position at the extreme front of a 
tractor will help. 

The rate at which dust enters an engine is a func- 
tion of dust concentration at the air cleaner inlet 
and efficiency of the air-cleaning system. The ideal 
system quite naturally would include a cleaner of 
100% efficiency or an inlet position of zero dust 
concentration. Since neither exists, a practical ap- 
proach would be to locate the air cleaner inlet at 
the point of minimum dust concentration. 

Recently tests were made in the Phoenix, Arizona 
area to determine this point. Nineteen separate 


Fig. |—Dust concentration at 19 different points on a tractor was in 
vestigated to determine the best position for the air cleaner inlet 


Base line on production location 
Left side flush with hood 
As shown 
Horizontal tube ends and rear open 
Vertical duct rear open 
Vertical duct end mitered 
Horizontal tube ends and rear open 
As shown 
As shown 
Horizontal tube both sides open 
Same as i0 except left side only open 
Same as 10 except right side only open 
As shown on left side of tractor 
Behind baffle open af, tractor centerline 
5—As shown 
j—As shown 
Position of operator's mouth when seated 
—Position of operator's mouth when standing 
Seven inches to left of base line 
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positions were investigated—some as possible pro- 
duction locations, others strictly for comparison 
as to their relative dust pickup. (See Fig. 1.) 

Limitations of test equipment did not permit 
simultaneous investigations of all 19 positions. In- 
stead comparative data were obtained by running 
groups of four, always using the standard produc- 
tion inlet location as a reference point. (Point 1.) 
Dust pickup at this point was considered unity, 
and pickup rates at the other positions were rated 
accordingly. 

Several sets of data were taken at each position 
with the test equipment tracing a rectangular 
course to minimize the effect of wind velocity and 
direction. Table 1 shows the test data accumulated. 
In summary, it shows that: 


@ Dust pickup at an elevation 114% in. above 
ground level (16) was 15% less than at 9614 in. 
(15) ; 55% less than at 8114 in. (standard production 
inlet location) ; and 206% less than at 64 in. or hood ° 
level (8 and 9). 


@ At hood level, dust pickup at a forward posi- 
tion (3) was 47% less than at a position 30 in. to 
the rear (8 and 9). 


@ Combining the effect of elevation and forward 
position, dust pickup up front at hood level (3) was 
only 10% more than at a position 31% in. higher 
(18). 


An air inlet location remote from the air cleaner 

drawing air from a relatively clean position— 
might appear then to be the answer. Unfortun- 
ately, however, ducting of air from a remote posi- 
tion requires use of bends and/or elbows .. . and 
these interfere with free flow of air to the cleaner. 
This, in turn, cuts air cleaner efficiency. 

The effect of single and double 90 deg smooth 
bore elbows on air cleaner efficiency has been de- 
termined by field investigation. Results of this 
investigation, together with dimensional informa- 
tion on the elbows, are shown in Fig. 2. 

As a further illustration, several farm and in- 
dustrial tractors now in production use ducts to 
avoid installation interferences or to eliminate the 
vertical inlet stack. One such inlet system consist- 
ing of a formed metal tube and a cast elbow with a 
backfire trap was found to pass 212% more dust to 
the engine than did a straight-through inlet. An- 
other system with two 90 deg cast elbows showed a 
loss of 69% in cleaning efficiency as compared to a 
system with a straight-through inlet. 

Summing up then, reduction in dust pickup rate 
by more advantageous location of the air cleaner 
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Load Off Air Cleaners 


More engine-killing dust can be kept out of tractor engines 


if inlets to air cleaners are located in high position, 


up front. 


They must have no bends and elbows, too. 


Robert E. Larson, censis0 


inlet should offer a corresponding reduction in rate 
of wear. If, however, reduction in dust pickup rate 
is accomplished at a sacrifice of air cleaner effi- 
ciency, this advantage is diminished and may be 
lost. It is difficult, if not impossible, to anticipate 
the extent of dust deagglomeration in an inlet duct. 
With several possible inlet locations, dust pickup 
rate and air cleaner efficiency at each position 
should be weighed carefully. 

In short, it’s not just coincidental that radiators 
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AIR TO ¢ AIR 
CLEANER 


TO # AIR TO 
CLEANER CLEANER 


RELATIVE AIR 
CLEANER EFF % 99.5! 99.66 


AIR FLOW | 125 C.F. M. 
VELOCITY 3860 F.P™M. 
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Fig. 2—Elbows in the air cleaner.inlet reduce air-cleaning efficiency 
of the system 
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are located at the front of a tractor; controls lo- 
cated within easy reach of the operator; and the 
drawbar located at the rear. Why then isn’t it 
natural for the air cleaner to be located at an ex- 
treme forward position and be equipped with a 
straight-through extended inlet? 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Table 1—Dust Concentration at Various Positions 
Dirt 


Concentration 
g per 100 cu ft 


0.1428 
0.3834 
0.1476 
0.1366 
0.1631 
0.2338 
0.3993 
0.2385 
0.2847 
0.4599 
0.6070 
0.2095 
0.2771 
0.4290 
9.1364 
0.0931 
0.2771 
0.1329 
0.1478 


Dirt Pick-up 


Position Ratio 


1.000 
1.858 
1.038 
1,101 
1.167 
1.604 
5.840 
1.984 
1.964 
3.768 
5.643 
1.766 
3.714 
2.989 
0.741 
0.644 
1.735 
0.944 
0.974 


‘Based on position 1 as unity. 
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Modern 


Fig. i—An all-aluminum tandem axle truck trailer suspension which 

requires no lubrication. Large aluminum equalizer beam is pivoted on 

rubber. Heat treated aluminum spring hanger castings have aluminum 
sprayed cast steel spring pockets cast integrally 


Fig. 2—Inverted U-bolt design prevents flattening of bolt where it 

makes line contact with axle tube in conventional design. Note brake 

slack adjusters are outboard of both axle tubes to give accessibility for 
adjustment and shortest matched brake hose length 
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Trailer Features 


HE old sheet metal covered, wood framed, trailer 

which required continual repair and disinte- 
grated in the event of an accident, is rapidly dis- 
appearing from the highways, to be replaced with 
all aluminum units into which extra strength has 
been designed to protect the lives of driver and 
motoring public should freight shift because of 
collision or rapid deceleration. 

One manufacturer provides as standard equip- 
ment, turn and directional signals conforming to 
SAE recommendations, also electrical wiring in rigid 
metal conduit with each circuit color coded and 
individually fused. Because electrical failures seem 
to occur most frequently when trailers are loaded, 
externally exposed junction boxes are provided, 
having removable covers to permit complete re- 
moval and replacement of any wiring when the 
trailer is fully loaded and doors sealed. 

Single and tandem axle suspensions requiring 
no maintenance or lubrication other than normal 
tire service and brake relining, are another feature 


Fig. 3—Electrical wiring to turn signals and tail lights is enclosed in 
conduit to prevent road failures from ice accumulation or flying debris 
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Low Weight, Low Maintenance 


K. W. Tantlinger, Brown Trailers 


Based on paper, “The Modern Truck 
San Francisco, on Sept. 24 


of the modern trailer. Radius rods are bushed with 
low cost and easily replaced rubber bushings having 
a life expectancy of over 250,000 miles. Load equal- 
ization between tandem axles is achieved by a 
heat-treated cast aluminum equalizer beam, having 
replaceable steel tips. The beam is pivoted on a 
large rubber bushed trunnion bearing and rotates 
through an angular movement of only 13 deg, hence 
the bushing life can only be estimated. Bushings 
in continuous service for over two years show no 
sign of use or deterioration. 

Extruded aluminum floors, flat surfaced for gen- 
eral freight or ribbed for ventilation under refrig- 
erated loads, are available as standard equipment. 
These replace the old heavy and water soaked 
wooden floors which harbor bacteria and odors. 
Extruded aluminum plank requires no attention, 
retains its strength permanently, and is 25% lighter 
than wooden flooring. 

Loosening or stretching of U-bolts used to be a 
common maintenance problem despite the use of 
larger diameter bolts and heat treatment. It was 
observed that bolts which had stretched were flat- 
tened slightly at their inner surface where they 
wrapped around the axle. This tendency to flatten 
has now been eliminated by inverting the bolt, 
cradling it in a concave spring saddle, and providing 
a cast steel cap beneath the axle. After the initial 
tightening and after the scale has worked out from 
between the leaves and the leaves have seated 
against themselves, there is no longer any working 
loose or stretching. 

In designing to reduce maintenance or to make 
necessary maintenance as simple as possible, axles 
have been reversed on tandems to locate slack ad- 
justers outside the axles so that drivers can take up 
brakes without soiling their uniforms. Door hinge 
bearings have tough plastic thrust washers which 
never require lubrication. Earlier designs rarely 
got lubrication and when they did, over-lubrication 
caused the oil to run down the rear of the trailer to 
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Trailer’ presented at SAE Northern California Section, 
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collect dust. The loose liner fastener problem has 
also been solved. Constant vibration has always 
made it difficult to attach the liners in both in- 
sulated and dry freight trailers and loose liner 
screws were a common evil. Now drive pin rivets 
are used to secure both plywood and aluminum 
liners to metal or wood. 

Retaining an adequate seal or closure at the rear 


Semitrailer Weight Can Be Cut 


ODY weight reduction has almost reached its 
limit. From now on gains will have to come 
from lightening the running gear. Here are 
four ways to cut the weight of a 30 ft tandem 
axle semitrailer to save approximately 24% in 
running gear weight and 14% in total trailer 
weight. 


Use magnesium for brake shoes, 
hubs and brake spiders 


Replace conventional wheels with 
forged aluminum discs 


Use co-axial rubber springs 


Substitute corrugated wrought 
aluminum sheet for extruded 
aluminum plank floors 
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doors has always been a problem. Although the 
torsional rigidity of a semi-monocoque trailer pre- 
vents the rear frame or door jamb from racking, 
rear doors with conventional seals located against 
the rear face of the jamb quickly abrade. The 
abrasion is caused by relative movement between 
doors and door frame which could not be prevented 
with compression type flat seals oriented in a single 
plane. To stop the movement a wedge type door 
and frame construction was designed. Using a 
hollow 638-T6 aluminum extrusion of trapezoidal 
cross section with two integrally extruded ‘“‘T”’ slots 
along one of the tapered faces to secure replaceable 
rubber seals, a light wedge type door was designed. 
Attachment of the flat skin sheet across the open 
side of these extrusions turns them into closed sec- 
tions having exceptional torsional rigidity. The 
doors “plug into” rather than lie against the 
matched taper of the rear frame or door jamb. 
Relative movement is eliminated since the doors, 
tooled to provide interchangeability, fit like a cork 
in a bottle. 

The transverse box members which support the 
king pin of a semitrailer are sometimes subject to 
fatigue. These members were welded from shal- 


low channels with the welds at the top and bottom 
of the member. Now, by forming the members from 
two channels welded at the center of the sides or 
neutral axis, fatigue failures have been eliminated. 

By themselves, the wheels, tires and axles of a 
tandem axle semitrailer weigh more than the com- 
pletely insulated and lined body. A fully insulated 
van trailer body, with floor strong enough to with- 
stand the heaviest power loading, weighs approxi- 
mately 100 lb per linear ft. Further weight reduc- 
tion is possible but the point of diminishing return 
is approaching. In the future, weight savings must 
come from the running gear. Experimental work 
now in progress indicates that 35 ft tandem axle 
van trailers which do not exceed 7500 lb are not 
improbable. Generally speaking, a reduction of one 
pound in weight permits an increase of $1.00 per 
year in profit with any trailer hauling capacity pay- 
loads. Therefore, a well designed light weight 
modern trailer can pay for itself out of added reve- 
nue in about two years of operation. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 


Excerpts from Discussion 


Ernest Starkman, University of California: 


Have you had any difficulties with packing of the Fiber- 
glas insulation? 


Tantlinger: 


No. We formerly used cotton packing. This eventually 
picked up moisture which would dissolve the fire-retardent 
salts present and corrode the aluminum. 


Don Carrington, Blankenship Motors: 


Have you made vans with tail gates? 


Tantlinger: 


Yes, but if aluminum is to be used here, it must be 
welded, which offers more difficulties in manufacture. 


Sydney B. Shaw, Pacific Gas & Electric Co: 


Why don’t you use light weight honeycomb type sections 
and cemented joints? 


Tantlinger: 
This type of construction is used by aircraft companies 
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for certain military projects where price is not the main 
object. The honeycomb sections would be harder to main- 
tain commercially, and the cemented joints are not com- 
petitive due to the heat, pressure and cleaning required. 


J. V. De Camp, Norton Truck Co: 


Are corrugated skins always used in this construction? 


Tantlinger: 


We have found them to be best. It’s fundamental that 
the skin be stressed to obtain the needed strength. Since 
the floor load must be taken entirely by the skin sheet, the 
spacing of the first corrugation or bead from the floor joint 
is critical to avoid the developemnt of fatigue cracks. 


R. W. Goodale, Standard Oil Co. of California: 
How is it possible to avoid lubrication of the shackles? 


Tantlinger: 


Use of the Torsilastic spring (B. F. Goodrich) with 
bushing pivoted on coaxial rubber has been very successful 
and needs no lubrication. The spring constant builds up 
with the load, giving a good ride and stability. This type 
is used in military tank trucks and also in Twin Coaches. 
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ULTIENGINE helicopters suitable for airline 

service can be available for airline service from 
1956. For block distances up to 350 miles these 
helicopters will be able to offer the intercity trav- 
eler a service superior to that now obtainable with 
airplanes. 

By complementing the operation of the trunk 
line airplane, the short haul transport helicopter 
will accelerate the growth of all air traffic by bring- 
ing air travel to a much greater number of com- 
munities and people. It will also heip to alleviate 
many of the problems of airports and airplane op- 
eration. 

Before helicopter transport services can become 
a reality, however, practical operational research 
will have to be conducted to establish the require- 
ments and operating techniques of the airlines so 
that they may be incorporated in these helicopters. 

Presented here is a discussion of eight of the op- 
erational problems to be solved: 


1. All-weather flight problem. 
2. Partial-power safety and take-off area require- 
ments. 
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3. Arrangement of passenger accommodations. 

4. Traffic and ground handling techniques. 

5. Integration of airplane and helicopter opera- 
tions. 

6. Noise. 

7. Some problems of heliport design. 

8. Local community flight ordinance standardiza- 


tion. 


All-Weather Flight Problem 


Helicopters are currently operating scheduled 
routes in the United States under contact condi- 
tions of 300-ft ceiling and 1-mile visibility, that is, 
well below airplane IFR minimums. Early experi- 
mental work has already proved that there is no 
fundamental veason why the helicopter will not 
eventually be able to operate under lower IFR mini- 
mums than the airplane. But only the fringes of 
the practical problems have been tackled and a 
considerable amount of work is required to bring 
all of the techniques and aids to a high standard 
of practicality. The air Navigation and Develop- 
ment Board has recognized this and is proposing an 
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Fig. 1—Partial-power flight speed range for conventional multiengine 
helicopter 


experimental flying program to establish techniques 
and to provide equipment that will permit the all- 
weather operation of helicopters. Among the as- 
pects which have to be clarified are: 

1. Blind flight: Several operating agencies have 
shown that existing helicopters with various sta- 
bility and control characteristics can be flown un- 
der completely blind condittons, provided that there 
is adequate instrumentation. Limited IFR certifi- 
cation has been granted in two cases. However, the 
problem is one of endurance, for pilots tire easily 
and it is not believed that such helicopters should 
be flown blind over one hour. Automatic pilots are 
already being installed in production helicopters 
which solve this problem, but emergency techniques 
for autopilot ‘safe’ failure are not completely es- 
tablished. Minimum stability and control require- 
ments need to be specified for manual flight. New 
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altitude and low-speed indicators need to be de- 
veloped for approach flight. Considerable experi- 
ence needs to be amassed on such new equipment 
in order that blind flight may be developed into an 
everyday art. 

2. Air traffic control rules and operating alti- 
tudes: Helicopters should be operated at low alti- 
tudes, 500 to 2,000 ft above the terrain, where they 
do not encounter the highest winds. Helicopters 
should be confined to a separate traffic pattern en 
route and also when connecting with airplanes at 
airports. New traffic rules will have to be formu- 
lated to avoid en route flight delay while techniques 
to avoid conflicting with airplane traffic patterns 
at airports must be proved. 

3. Navigation aids: Present-day radio navigation 
systems in the United States are VHF with line-of- 
sight limitations, in that the signal cannot always 
be picked up over low terrain, behind hills, or in 
the lee of city buildings. Helicopters, operating at 
low altitudes, require an accurate indication of their 
track and direction, and so considerable modifica- 
tion of existing aids may be necessary. The ac- 
curacy of the navigation aid should be sufficient to 
bring the helicopter into the range of the approach 
aid. 

4. Approach and take-off aids and ground light- 
ing: Helicopters could be operated either with GCA 
or ILS, but the cost would be prohibitive for the 
heliports that will develop in small towns. The slow 
approach speed of the helicopter gives the pilot 
more time for recognition and correction. Less 
elaborate equipment should be adequate, and this 
might take the form of an unmanned radio beacon 
which transmits an approach cone based on the op- 
timum angle of approach. Approach direction can 
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be superimposed. Ground lighting aids must be 

provided for the changeover to visual reference. 

Cockpit layouts and view commensurate with en MINIMUM LEVEL FORWARD SPEEO 
route and approach flight requirements differ con- WITH PARTIAL POWER (50 %) : 
siderably from those of the airplane. The search 
for visual reference, such as beacons, will have to be 
carried out through a greater vertical and azimuth 
angle. 

5. Weather forecasting: In local operations, the 
helicopter operator will require knowledge of local 
weather as well as area conditions already available 
for the airplane. This information is vital to obtain 
the high regularity required of local service. New 
weather stations may be required—and new meth- 
ods of assessing the weather, particularly the visi- 
bility at low altitudes. 

6. Terminal minimums: from a full understand- 
ing of the foregoing problems will evolve the defini- 
tion of practical terminal minimums. It is believed 
that certain terminal minimums may be developed 
to a 200-ft ceiling and a 500-ft horizontal visibility. 
Such developments will require much operational 
flying under all conditions to ensure their practi- 
cality. Completely blind landings may become pos- 
sible for the helicopter sooner than the airplane be- 
cause of its slower approach and descent speeds. 

7. Ground equipment: Because of the number of 
heliports that will be required and the need to keep 
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Fig. 6—PD-22 helicopter 


indirect operating costs to the minimum, heliports 
should be unmanned in respect to operations and 
control. All aids should be automatic. Area control 
could provide the necessary traffic coordination. 

8. Emergency landing equipment and procedures: 
The helicopter should carry sufficient airborne 
lighting and emergency flares to enable it to make 
an en route emergency landing. The ability to do 
this will provide a great advantage over the air- 
plane. 


Partial-Power Requirements 

Partial-power safety and take-off-area require- 
ments are interlinked for the helicopter in the same 
way as they are for the airplane, except that the 
speed range of the helicopter extends down to zero 
forward speed, at which point the power required 
to maintain height rises very steeply, as shown in 
Fig. 1. The full power of all engines amply covers 
all flight power requirements; but when the power 
is halved, as in the case of a twin-engined helicopter 
with one engine out, the helicopter can only main- 
tain altitude through a much reduced speed range. 
If an engine fails before the minimum level flight 
speed has been reached on take-off, then the heli- 
copter has to make a landing unless it Gan exceed 
its minimum level flight speed on its descent. If 
the total power of a twin-engined helicopter were 
double its hovering power, then this condition could 
not arise, but the penalty in weight would be high. 
Because of this, the proposed CAA requirement, 
which is considered to be rigorous, requires a climb 
performance of 1 in 20 at best forward climb speed 
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with one engine out (between 250 and 400 fpm, de- 
pending on the speed). This sets a compromise be- 
tween payload performance and safety but may 
possibly require that larger than originally antici- 
pated landing areas be available to cover the criti- 
cal take-off case. Fig. 1 shows how this requirement 
sets the minimum level flight speed, thus control- 
ling the take-off procedure. 

Fig. 2 shows how the take-off condition can be 
covered with helicopters meeting the CAA require- 
ments. Were the worst case—a forward take-off 
considered to be necessary, then this would entail 
a clear area 1000 ft long to be available to cover that 
Stage of the take-off when a landing would be in- 
evitable in case of engine failure. This would be a 
costly area to provide in the center of a city. The 
preferred technique is a backward take-off (Fig. 
2), which allows a helicopter to return substantially 
down its take-off path in event of engine failure, 
thus permitting the use of an area 400 ft in length, 
as originally anticipated for large helicopters. This 
take-off technique has been widely used, for other 
reasons, in previous operations, but has to be thor- 
oughly proved as an acceptable procedure against 
engine failure under all conditions. It will be appre- 
ciated that a delicate compromise has to be struck 
between partial-power flight requirements and the 
economic performance of the helicopter, on the one 
hand, and the economics of heliports on the other. 
The extent of payload penalty for a conventional 
helicopter, in connection with partial power safety, 
can be appreciated from Fig. 3, where the effect of 
providing for lower minimum safe flight speeds is 
plotted against the payload and range of a hypo- 
thetical but conventional mechanical-drive heli- 
copter. This helicopter at a minimum safe level 
speed, with the partial power required for 80 mph, 
has a good vertical climb performance with full 
power. It will be seen that considerable penalties 
will arise if the minimum safe level speed has to be 
reduced below 40 mph in order to permit forward 
take-off to be carried out from small areas. 

It is of the utmost importance that this problem 
be studied under practical operating conditions in 
order to establish a workable compromise at the 
earliest possible time. Until this question is re- 
solved, helicopter and heliport development cannot 
be based on a firm foundation. 


Arrangement of Passenger Accommodations 


Helicopter short haul transportation poses fresh 
problems in passenger accommodation. Passengers 


traveling between 10 and 100 miles may accept 
lower standards than those traveling between 100 
and 400 miles. Over very short haul it is important 
to fit the maximum number of seats into the cabin 
to utilize fully the available payload. And yet the 
operator may want day-to-day flexibility of his fleet 
over all block distances. What then are the mini- 
mum standards compatible with these require- 
ments? 

Standards already laid down call for nonreclining 
seats pitched at 36 in. and 20 in. wide between arm- 
rest centers. Although close to the minimum ac- 
ceptable for 100-400-mile services, these are well 
above the standard considered acceptable for 10 


SAE JOURNAL 





Fig. 7—Airline connection version—XH- 16 


100-mile services. Seating to this standard for 50 
passengers is shown in Fig. 4. If armrests could be 
dispensed with and a removable seat used on 10 
100-mile services, then the arrangement shown for 
the Piasecki H-16 in Fig. 5 would provide 72 seats 
in the same size of cabin, although some weight 
penalty might be incurred, due to the greater num- 
ber of doors. This European rail coach concept 
could well speed up passenger movement. Fig. 6 
shows the effect of various seating standards in the 
smaller Piasecki PD-22 helicopter. 

An alternative method of providing flexibility of 
seating capacity is the capsule concept shown in 
Fig. 7. This type of arrangement, although entail- 
ing some weight penalty, will provide extra seating 
or freight capacity as required. In the latter in- 
stance, a freight capsule can speed up handling at 
turn rounds thus increasing the potential helicopter 
utilization, as shown in the illustration at the top 
of page 51. 

It is assumed that toilet facilities will be required 
and possibly provision be made for serving light 
refreshments. Fig. 4 shows an arrangement of 
these facilities and also the portion allotted to bag- 
gage storage to enable passengers to carry their 
own baggage. 

Since cabin arrangement and seating are im- 
portant factors in design, it is clearly vital that 
these points be resolved at the earliest possible 
time. 


Traffic and Ground Handling Techniques 


Because the helicopter is a flexible short haul ve- 
hicle, it is vital that the time-on-ground stops be 
as short as possible. Not only must overall block 
speeds be maintained but also utilization must be 
high, for the reason expounded previously. Thus 
high ratios of flight time to ground transit time 
must be obtained. 

Therefore, the helicopter passenger will have to 
be self sufficient to a degree approaching that of 
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the railroad passenger. It is essential that heli- 
copter service permit some relaxation of the tedious 
and costly system of reservations currently used 
with airplanes. This may be achieved by a partial 
reservation system on a surcharge basis and an on- 
the-spot-prior-to-flight mechanical reservation 
system at heliports. The fact that the point of de- 
parture is in the city center will assist in such re- 
laxation of reservation systems acceptable to the 
public since switching to other ground transports 
can easily be done. In some cases frequency of 
service will bring about a reduced need for a posi- 
tive reservation closely approaching city bus or even 
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Fig. 8—Heliport proposal for London airport—proposed heliport con 
sists of triangular roof of central car park building. Roof has 550-ft 
sides and has five stories of car parking space below. Passengers 
will descend by elevator to ground Jevel, where they are within 440 
yd of all airplane ramps. This proposal is currently up for approval 
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intercity bus and railroad service. Passengers must 
be encouraged to carry their own baggage. Traffic 
documentation must be kept to the minimum and 
current regulations for copies of passenger lists to 
be left at each stop should not apply to helicopters. 
A member of the crew should be responsible for all 
loading and dispatching duties so that the require- 
ment for traffic staff at intermediate stops is mini- 
mized, if not entirely eliminated. 

No ground handling equipment should be required 

doors should have builtin steps—refueling points 
should be accessible immediately under the fuse- 
lage, builtin foot and handholds should enable quick 
checks to be taken of the rotor system and engines 
should be immediately accessible without the need 
of stands. Baggage holds should be accessible both 
from inside and outside the fuselage, while the ex- 
ternal sills of the holds should be no higher than 
chest level. Two main doors should be provided to 
the cabin so that a one-way flow of disembarking 
and embarking passengers may be maintained at 
stops. Passengers should only be able to gain ac- 
cess to the ramp through an unmanned turnstile 
operated by tokens handed out with tickets. Fig. 
4 shows some of the above principles applied. Pas- 
sengers enter at the rear steps and immediately de- 
posit their baggage in holds on either side of the 
steps or take their baggage to deep racks above their 
seats. On arrival, they leave by the forward door 
either taking their baggage with them or collecting 
their baggage from the outside hatches to the rear 
baggage holds. The crew member responsible for 
loading stands at the head of the rear steps check- 
ing the embarking passengers as they come up the 
steps. This technique would have to be carefully 
studied for a 50-seat helicopter of this type, but 
it is equally obvious that studies of these problems 
are required now to give the helicopter manufac- 
turer and heliport architect the important require- 
ments. 
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The essential link between airplane trunk and 
helicopter short haul services will take place at air- 
ports. As already stressed, it will be vital for their 
traffic patterns to be independent of each other 
such that neither class of operation imposes delay- 
ing factors upon the other. 

The position of the helicopter landing area at 
major airports is of serious concern. The disem- 
barking helicopter passengers must be within walk- 
ing distances of the airline checkin counter if the 
helicopter is to offer the same connection conveni- 
ence as the limousine and if the whole operation is 
to be smooth and simple. If the landing area is 
even one-half mile from the airline checkin coun- 
ter, then the time delay incurred by the use of air- 
port buses would nullify the advantages of the heli- 
copter. This, therefore, implies that the helicopter 
will have to operate from the very heart of the air- 
port and that the associated problems of control 
and flight procedure will have to be resolved. Fig. 
8 shows one of the proposals for London Airport 
that would meet this requirement. Experience so 
far gained has shown that this flight problem is by 
no means as acute as it might appear to be, mainly 
because of the low operating altitude of the heli- 
copter and its ability to maintain an accurate track. 
The ground facilities would have to be planned on 
the peak IFR movement rate. In Fig. 9 a proposed 
pattern is shown where the helicopters would cross 
the airplane runways at 90 deg at an altitude of 
not less than 500 ft. Clearance to cross the run- 
way wouid be given by the airport control when 
the runway was actually free from airplanes taking 
off or landing, but this would not impose apprecia- 
ble delay since the helicopter could hover while 
waiting permission. The illustration shows the 
worst case when the helicopter passes under the 
traffic pattern prior to crossing the runway. The 
airplane would be restricted to altitudes well above 
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the helicopter’s operating altitudes in all positions 
other than on the runway approach and take-off 
zone. 

Noise 

Operating helicopters into cities will introduce 
new problems concerning noise. It is considered 
that engine noise may be the critical factor, partic- 
ularly when shaft turbines are used. Some degree 
of silencing will be mandatory. 

Acceptable levels of noise must be defined in con- 
junction with tests in specific locations. The situ- 
ation may not be so acute if heliports are sited in 
city center business or industrial areas, unlike air- 
ports, which are generally in new suburban residen- 
tial areas. However, when the helicopter operates 
into airports it will be subject to problems similar 
to those of the airplane. 


Heliport Design 


Major considerations in heliport design are posi- 
tion, traffic, operating techniques, size, construc- 
tion, and not the least, cost, which must be con- 
sidered in relation to all of these points. 

Position is controlled by the need to possess good 
communication with all of the traffic generating 
area to be served. Heliports will be subject to move- 
ment restrictions under IFR. Estimates based on 
present knowledge have shown that a peak of 17 
movements per hour might be achieved under IFR, 
which in turn could provide for a maximum of 850 
passengers an hour when using 50-passenger heli- 
copters. This capacity would, with the traffc re- 
quirements, determine the number of heliports for 


any one area. The positioning of adjacent heliports 
entails complete study of the IFR airspace require- 
ments and operating techniques to avoid confliction 
of traffic patterns. Other aspects of operating tech- 
niques affecting heliport design are traffic handling 
and turn-round technique, discussed previously. 
Surrounding obstructions will have to be kept below 
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a 35 deg angle generated from the periphery of the 
area or heliport. Locations will be limited accord- 
ingly. 

It will be best to use ground sites initially until 
further knowledge is gained, but surrounding ob- 
struction and desired position may leave no alter- 
native but a roof top site. The latter will require 
consideration of concentrated loadings and other 
special construction features. Both types of sites 
will have to be seriously studied in respect to tur- 
bulence and special wind breaks or other devices to 
smooth airflow throughout the area. 

The heliport size is largely controlled by partial- 
power emergency landing procedures. The pre- 
ferred technique of backwards take-off will permit 
the use of a heliport of minimum size, as shown 
schematically in Fig. 10. Here a clear into-wind 
area 400 ft long and 160 ft wide allows sufficient 
emergency landing space for a typical 50-passenger 
helicopter. Parking area for seven such helicopters 
is provided, five of them with blades folded. 


Standardization of Local Flight Ordinances 


Since the helicopter will serve a greater number 
of communities than present airplanes, local ordi- 
nances concerning flight over builtup areas must 
be carefully studied with a view to establishing 
standardization and precedents for future opera- 
tions. Otherwise, public sentiment is likely to be 
aroused in the same way as it has been in the vicin- 
ity of airports. Care must, therefore, be taken to 
ensure the best possible flight lanes over builtup 
areas from the aspects of nuisance factor and 
safety. Early action is required to secure the best 
compromise to avoid local legislation that could 
cripple helicopter services. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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RUCK designers and fleet operators have been 
hard at work trying to come up with ways of 
boosting vehicle payload, despite the squeeze from 


State weight restrictions. Light-weight alloys, par- 
ticularly aluminum have been cutting vehicle 
weight. Tandem dual axles also help. But White's 
new pusher axle offers an even greater potential in 
payload increase by way of more effective weight 
distribution. 

The best known approach to greater payload with 
limited axle weights and total allowable weights is 
by the use of light metals. This approach contem- 
plates primarily the more extensive use of alu- 
minum. 

Great progress has been made in the use of alu- 
minum for lighter weight and more payload. The 
Pacific Coast urea seems to have been the most 
progressive as three California truck producing 
companies have developed lighter weight trucks 
and tractors by the extensive use of aluminum. 

These companies by name of their equipment are 
White-Freightliner, Kenworth, and Peterbilt. They 
have reduced weights by 2500 lb or more, repre- 
senting approximately 18 to 20%. This has come 
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Fig. 1—Views of the new White steering pusher axle 


about through the use of aluminum in nonwearing 
parts. 

The trailer companies have done an outstanding 
job on weight reduction through the use of alumi- 
num and stainless steel. Trailer and body weights 
are now down to about their lowest achievable point 
within acceptable standards of life and wear. 

Truck designers should avail themselves of alumi- 
num wherever it is feasible and economical. The 
data furnished in Table 1 was prepared by the Alu- 
minum Co. of America and shows the relative cost 
per pound for weight saving by the use of aluminum 
in various design components. It is interesting to 
note that it varies from over 70¢ per lb on some 
parts to less than 20¢ per lb on others. This com- 
parison immediately shows the designers where 
substitutions can be made to maximum advantage 
costwise. 

The point of application where substitution of 
light weight metal is economcial and sound must 
be determined by its contribution to lower costs or 
greater earning power to the truck user because of 
its lighter weight. This then becomes an evalua- 
tion of the greater payload made possible through 
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weight reduction in terms of additional earnings to 
the truck user. It must be judged economical on the 
basis of the additional load made possible and its 
value as compared to the additional investment in 
the equipment required, and then measured in 
terms of miles of additional payload necessary to 
return the additional investment. 

A determination of this fact, evaluated in terms 
of the equipment’s normal life, will then indicate 
the maximum return that can be expected by the 
use of lightweight material and will furnish a test 
of its economic value. 

This evaluation is based on carrying the full 
amount of the additional payload on every trip 
which in some instances will not be possible. Some 
factor should be employed to compensate for the in- 
ability to carry a full load on every trip in reaching 
final conclusions. 

This method of evaluating lighter metal substitu- 
tion on a basis of ultimate economy is illustrated 
by the following example: 


e@ Estimated weight saved by aluminum 
substitution on tractor 

@ Average additional cost per pound of 
aluminum per pound of weight saved 60¢ 

@ Manufacturing cost of aluminum 
substitution 60¢ x 700 

e Translated into selling price 

e@ Additional revenue from 700 lb 
additional payload (@ average 
of 80¢ cwt 
(350 mile trip) 

@ Additional revenue per mile $ 


700 Ib 


$420.00 
$600.00 


$ 5.60 


.016 


The mileage that must be operated with addi- 
tional payload just to get back additional investment 
is approximately 40,000 miles. It should be remem- 
bered that the number of miles that must be oper- 
ated to get back the additional investment will be 
in proportion to the rate in the class of freight 
hauled. The higher the rate the lower the number 
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Table 1—Cost of Saving Weight on Aluminum 
Alloy Chassis Parts 


Cost of Weight 
Saving/Ib 
Saved 
20¢ 
35¢ 
40¢ 
65¢ 
25¢ 


Item 


(Dual Trailer) 
(Dual Truck) 
” ™ ™ (Single Front) 
Forged Disc Wheels 
Sand Cast Spoke Wheels (Dual Trailer) 
" ” - (Dual Truck) 40¢ 
(Single Front) 60¢ 
PM Cast Spoke Wheels—Use Forged Spoke Wheel Figures 
Spring Hangers—220-T4 50¢ 
i ’ 356-T6 40¢ 
Frame Cross Members—220-T4 50¢ 
356-T6 40¢ 


Forged Spoke Wheels 


Rear Axle Housings 

Timken style with closed bowl 

Eaton style with open banjo 
Hubs 


Forged trailer dual 
Sand cast trailer dual 
PM cast trailer dual 
Forged truck dual 
Sand cast truck dual 
PM cast dual 

Forged truck single 
Sand cast truck single 
PM cast single 


Brake Shoes (Compare with malleable) 
Rear Sand 
Rear PM 
Front Sand 
Front PM 


16¢ 
32.5¢ 


20¢ 
40 
20¢ 
30¢ 
65¢ 
30¢ 
33¢ 
70¢ 
33¢ 


25¢ 
10¢ 
35¢ 
15¢ 





of miles required—the lower the rate the higher the 
miles required. 

Real contributions can be made towards greater 
earning power of motor equipment on the highway 
through the use of light weight materials. The ex- 
ample presented is based on an average increase in 
cost for aluminum per pound saved of 60¢. This 
cost increases to as high as $1.00 per pound saved 
on certain substitutions. It seems obvious that con- 
sistent with satisfactory life of the parts and their 
dependability in service where aluminum substitu- 
tion is made that the use of light weight metals is 
economically sound. 


There’s Another Way 


There is, however, an additional approach to the 
urgent problem of designing motor truck equipment 
so that it can carry more payload. And this ap- 
proach considers the design of the chassis itself in 
terms of load distribution that will permit maxi- 
mum weight on the king pin of a tractor within 
legal axle and total GVW limitations. It is a 
fundamental factor and can actually gain more in 
payload per dollar of investment than the use of 
light metal substitution. 

In pursuing this approach of designing to realize 
more load on the king pin of the tractor, three fac- 
tors are important in determining the king pin load 
that can be applied: 

1. Front axle capacity, 

2. Rear axle load, and 

3. Tare weight of chassis. 

In considering front axle capacity, there are sev- 
eral limitations. The first is load capacity. In a 
conventional truck (hood out front of cab) the 
practical limit of front axle loading is approxi- 
mately 8000 lb. Front axles of larger capacity are 
available, but to transfer sufficient weight forward 
requires excessively long wheelbases which greatly 
reduce maneuverability. 
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LOAD DISTRIBUTION 
with 


r LULL ee LLL. 


(85 LEGAL LOAD 
(8S ACTUAL LOADING 


)0 485 LOAD TOLERANCE 


TOTAL ALLOWABLE AXLE LOADING 
MAXIMUM ALLOWABLE GROSS 


TOLERANCE for NON-UNIFORM LOADING 
MADE POSSIBLE WITH STEERING PUSHER 


BRANNAN eee 
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In a cab forward design, where there is no hood 
in front of cab and the engine is under the cab, 
practical front axle loading up to 10,000 lb is avail- 
able. In the cab forward type, this transfer of 
weight can be obtained readily since the tare weight 
distribution is much heavier on the front axle and 
lighter on the rear axle of the tractor than on 
conventional equipment. The distribution should 
be as follows: 


Front Axle Rear Axle 


6500 lb 3500 lb 
4500 Ib 5500 Ib 


Cab Forward Tractor 
Conventional 


(Weights include cab and all normal equipment, 
including fifth wheel.) 

It will be seen from this illustration that the cab 
forward type of tractor, provided it gives the type 
of tare weight distribution shown, will make pos- 
sible more king pin load than the conventional 
tractor. In fact, it often amounts to approximately 
3000 lb within legal axle limitations. 

The rear axle of the tractor is always the critical 
axle in terms of legal weight limitations. 

All states have restrictions on this axle that are 
enforced very rigidly. They are generally limited to 
18,000 lb. Although in some states 22,000 lb is per- 
mitted. 

It can be seen in the comparison made between a 
cab forward and a conventional that the cab for- 
ward permits a 2000-lb greater load than the con- 
ventional on the driver axle because its tare weight 
is that much lighter. 

A dual axle can be used on the rear of the trac- 
tor to alleviate the critical load problem. In most 
states a dual axle load of 32,000 lb is legal. In 
some states this allowable load is 36,000 lb. How- 
ever, the tandem has the limitation of heavier tare 
weight. And assuming a standard 36-in. king pin 
trailer is used, the tandem often necessitates equip- 


Fig. 2—How White 

pusher axle permits an 

additional payload of 
some 6000 Ib 


32,000 (8S. “EGAL (Oa 
29,000 16S. ACTUAL LOADING 


) (8S LOAD TOLERANCE 


64,000 .BS 
58,000 LBS. 


6,000 LBS. 
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ment with landing gear mounted at least 11 in. 
back of front of trailer. 

This is necessary because the fifth wheel on the 
tractor must be mounted approximately 10 to 15 in. 
ahead of the center line of the two axles. That’s to 
transfer sufficient weight to the front axle to make 
the tractor steer and handle satisfactorily. 


The Hitch with Tandem Duals 


So the tandem dual axle tractor does increase the 
allowable GVW; but it is not the best solution for 
states having total allowable GVW of 58,000 to 
60,000 lb. The tandem axle tractor with tandem 
axle trailer having fifth wheel located at up to 15 in. 
ahead of center line of the tandem would have a 
gross capacity of 72,000 lb. This far exceeds the 
58,000 to 60,000-lb allowable. The higher invest- 
ment and heavier weight do not indicate that this 
equipment solves the problem. 

The fact that a tandem axle cannot give inter- 
changeability with all trailers, even with landing 
gear 96 in. or less from the front of the trailer, 
represents a very serious disadvantage for this type 
of equipment. 

To show why the reduction of tare weight should 
not be the only objective of the truck designer, a 
discussion of a different type of axle and weight dis- 
tribution will be presented. This will show that the 
real objective of the truck designer should be to 
increase the load on the king pin. This must in- 
clude two approaches: 

1. The best possible chassis design to obtain the 
most favorable weight distribution within exist- 
ing laws. 

2. The judicicus use of light weight metals in all 
elements of chassis design where they will be prac- 
tical and economical. 


Pusher Axle—A New Angle 


The possibility of greater king pin 
through unique chassis design is shown by a study 


loading 


of a new development by White. In this design, 
shown in Fig. 1, an axle with an individual wheel 
mounted directly to the frame is placed ahead of 
the driving axle, and these wheels steer in coor- 
dination with the front axle. It is light in weight 
and equipped with only one tire on each wheel. 
This tire is the same size as used on the other wheels 
of the tractor. 

The weight of this axle is 1350 lb including two 
10.00-20 tires. This combination of the tractor’s 
drive axle and the additional axle is permitted to 
carry 27,000 lb on state highways. So with this trac- 
tor combined with a dual tire trailer, the allowable 
axle loading is 64,000 lb. 

This is approximately 4000 to 6000 lb in excess of 
the maximum allowable GVW in many states. But 
its light weight and lower investment requirements 
make it a practical unit where the two axle tractor 
cannot reach maximum allowable GVW. This is 
shown by the example in Table 2. 

It will be seen that the conventional tractor can- 
not attain the legal allowable in many states. The 
cab forward type of tractor is able to approximately 
reach the maximum allowable GVW. 

The problem, however, in attaining greater pay- 
load now introduces a new factor—the non-uni- 
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Table 2—Examples of Maximum Allowable CVW 


Front Axle 
Tractor 
Design 

Limitation 


7500 Ib 18,000 Ib 
Total Axle Loadings 
10,000 Ib 18,000 lb 
Total Axle Loadings 


Rear Axle Rear Axle 
Tractor Trailer 
Legal Limit Legal Limit 
Conventional Tractor 32,000 lb 
57,500 lb 
32,000 lb 
60,000 Ib 


Cab Forward Type 


formity of the load carried. In a large majority of 
over-the-highway loads, the commodities or ma- 
terials differ in weight and the loads are not uni- 
form. 

It can be seen that in the case of the two axle 
tractors, both conventional and cab forward types, 
the rear axle of the tractor and the rear axle of the 
trailer must be loaded right to the maximum al- 
lowable by law. In the large majority of truck 
operations, this is not practical because the loads do 
not run uniform and it would be too costly to spot 
each commodity in loading the trailer to give the 
distribution required. 

This problem can only be solved by loading the 
front end light to avoid overloading the driving 
axle. As a result, the transport unit goes on its 
trip with 3000 to 4000 lb less payload than it was 
permitted to haul legally. About the only excep- 
tion to this is the transporter of liquids which, of 
course, are uniform in weight. 

The tractor with the light-weight steering pusher 
axle (see Fig. 2), having an excess of approximately 
6000-lb axle loading over allowable total gross load, 
can use this excess for tolerance on each axle. In 
other words, the tractor rear axles and the trailer 
rear axles are so located that to attain maximum 
allowable GVW, they need only be loaded to 24,000 
lb tractor rear axle and 29,000 lb trailer axle. This 
leaves a tolerance of 3000 lb for each axle under 
the legal limit. With this arrangement, nonuniform 
loads can be loaded as they come without concern of 
overloading axles. It results in the ability to carry 
more total payload per trip. 

There was another problem that developed in 
making such a design practical. There is in service 
a very large number of trailers. Many of these have 
landing gear located 96 in. from the front of the 
trailer. Since a tandem axle tractor must transfer 
about 22% of its load on the front axle to make it 
a safe vehicle on the highway, the fifth wheel must 
be located about 10 to 15 in. ahead of the center 
line of the two axles. 

With this dimension, a tandem axle trailer can 
only operate with a 36-in. king pin trailer having 
landing gear 110 to 114 in. back from the front of 
the trailer, because of clearance between tractor 
rear axle tires and landing gear. This means that 
such a vehicle cannot interchange with existing 
trailer equipment, which limits its practical use 
very severely. 

To make a dual axie tractor so that it will inter- 
change with existing trailers, the fifth wheel must 
be located about 8 in. behind the center line of the 
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two rear axles. With this arrangement, the tractor 
can interchange with trailers having landing gear 
only 96 in. from front of trailer. 

It will be seen that with this location of fifth 
wheel, there is no load transferred to the front axle. 
To make a tractor of this type satisfactory from 
the point of view of road safety and handling, the 
pusher axle of the tractor driving axle steers in 
coordination with the front axle of the tractor. 
The ratio is 1 to 3. In other words, when the front 
axle is turned 22 deg, the pusher axle turns 7 deg. 
With this arrangement, the combined weight of the 
front axle and the pusher axle is about 14,000 lb so 
that this amount of weight is steered. It gives ex- 
cellent control and greater safety under all types 
of highway conditions. 

The steering pusher axle itself consists of two 
wheels with knuckles at the ends, controlled by 


Overengineering .. . 


is a real danger these days. 


draglinks and tie rods, and coordinated with the 
steering of the front axle. It is of simple mechani- 
cal construction, each wheel being independently 
mounted to the frame. The load transfer point is 
from the front of the rear spring. The pusher axle 
is so designed that it carries one-third of the load 
of the combination. 

So the importance of chassis design in terms of 
weight distribution to enable truck users to carry 
more payload must be apparent. In fact, the de- 
sign factor offers greater opportunity for payload 
increase than the weight saving by substitution of 
light metal. It is by a combination of the two that 
the maximum result will be obtained. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 


Engineers must not be hypnotized by the 


beauty of their own complications. Should always ask: “Is a new complication 


worth while?” 


Moor incre seem to have ahead of them a future 


of increasing mechanical complications. The 
objective of the complications will be to obtain 
either operating ease or increased performance. 

If I may sound a warning, I should like to warn 
against the tendency of a few engineers to be hyp- 
notized by the beauty of their own complications, 
and to lose sight of the main objective. There is 
such a thing as overengineering. We should al- 
ways ask whether a new complication is worth 
while, particularly at a time when engineering 
complications cost rapidly increasing amounts of 
money. The painfully slow-acting push-button 
mechanism for raising and lowering the toilet bowls 
in the bedrooms of the Century are a case in point! 

It is also possible to overengineer more serious 
items. Someone recently remarked that in Korea 
we are using Cadillacs to fight hot rods. We might 
gain more objectives and lose fewer lives if we used 
less elaborate planes, but had more of them. This 
is a question on which I do not pretend to be an ex- 
pert, but it is one engineers must think about. 

The United States is an outstanding nation of 
gadgeteers. As users, we are fascinated with gadg- 
ets; and to some engineers, the chance to devise 
one more gadget, either to replace a manual opera- 
tion or to perform a completely new operation, is 
almost too intriguing to resist. 

There are many evidences that too much em- 
phasis is being placed on gadgetry and automaticity. 
The cockpit of an airliner is a frightening thing to 
behold. Automatic window-raising devices for 
automobiles are convenient, provided you have 
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plenty of time to keep the children from playing 
with them and running down the battery—but how 
helpless you are when they get out of order! 

Even the modern home is dangerously close to 
the place where the merits of automatic gadgets 
may be offset by increasing frequency of failure to 
operate. You’ve probably seen that New Yorker 
cartoon where the maid in a modern all-electric 
kitchen has her framed diploma as an electrical 
engineer. 

True engineering does not necessarily mean in- 
creased complexity. The highest achievement 
would consist in eliminating the difficulties or situ- 
ations requiring gadgets, rather than in inventing 
new gadgets to handle the trouble. The most satis- 
factory solution to the problem of the leaky foun- 
tain pen is not the introduction of rubber gloves. 

True needs must be met. But one of the tough- 
est exercises in engineering judgment is that of 
determining whether an apparent problem should 
be wrestled with through the avenue of additional 
equipment and complexity, or whether it can be 
eliminated by simplification. This reminds me of 
my favorite definition of a good engineer—one who 
can draw sound conclusions from insufficient data! 

Without question most of the automatic equip- 
ment devised by engineers is highly worth while 
for example, in places where it eliminates possibili- 
ties of human error. (Paper, “Synergism Between 
Engineering and Petroleum,” was presented at the 
Mineral Industries Symposium of the Centennial 
of Engineering, Chicago, IIl., Sept. 8, 1952.) 


SAE JOURNAL 





Extendable pod added to B-50 provides a straight air inlet outside fuselage boundary layer. 


oe, 


J-57 Turbojet Flight Tested 


H. B. Archer, 


Excerpts from paper ‘Ope 


Nat nal Aeror yut Mj et 


RATT & Whitney Aircraft has been flight testing 
its J-57 turbojet suspended in a pod from the 
forward bomb bay of a Boeing B-50A. 

The retractable, streamlined pod encloses the en- 
gine completely except for a short portion of the 
tailpipe. A diffusing-type engine-air scoop and two 
separate flush-type oil-cooler air scoops are pro- 
vided. The pod is supported by a streamlined pylon 
attached to a trapeze in the bomb bay by means of 
four bolts which permit easy removal of the pod 
for engine replavement. Cut-outs in the bomb bay 
doors mate with the streamlined pylon so that in 
flight with the pod extended and the doors closed 
there are no unstreamlined surfaces exposed. It is 
necessary for the forward bomb doors to remain 
fully open when the pod is retracted. 

The geometry of the pod support mechanism was 
arranged so that, with the pod extended, the test 
engine centerline is parallel to the airplane center- 
line, but when retracted it assumes a nose-up angle. 
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In the fully retracted position, the air scoop mates 
with a fixed plug in the bomb bay to shut off all 
air flow and prevent picking up foreign material 
during take-off and landing. Retraction and exten- 
sion is accomplished by two B-50 main landing gear 
actuating struts. A manual emergency retracting 
system actuated by a hand crank provides means 
of emergency extension in case of electrical system 
or actuating motor failure. 

The two external droppable fuel tanks, of 700-gal 
capacity each, were isolated from the rest of the 
airplane fuel system and piped directly to the test 
engine. Due to restrictions on landing with fuel 
in these tanks and the undesirability of jettisoning 
them because of the replacement problem, over- 
board dumps were added. 

Internally, the airplane was cleared of a large 
part of the armament. Provisions were made to 
carry all crew members in the forward pressurized 
compartment. An over-ride throttle, a manual fuel 
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Fig. 1—Photo panel used in the 8-50 flying test bed for automatic 
recording of test engine data 


shut-off, and the pod retraction and extension con- 
trols were provided on the pilots’ center aisle stand. 
Fire warning lights and extinguisher control 
switches were duplicated at the operator’s station 
and in the pilots’ compartment. A _ spherically- 
shaped photo panel with provisions for mounting 
88 standard-size instruments was installed in the 
rear pressurized compartment (Fig. 1). 

With five to six crew members, all in the forward 
compartment, it was necessary to provide emer- 
gency in-flight escape facilities in addition to the 
normal nose-wheel well route and, more important, 
to insure falling clear of the extended pod. This 


Discussion .. . 


Comment by R. R. Templeton, 
North American Aviation, Inc 


From the airframe manufacturer’s viewpoint, it 
appears that the use of flying test beds should not 
only be continued but should be amplified. 

In many cases the flying test bed programs are 
preoccupied with the development of the basic 
power package to the practical exclusion of the 
numerous and complex accessories, the satisfactory 
function of which is essential to the operational 
suitability of an airplane whether it be military or 
commercial. 

A flying test bed program cannot be considered 
successfully completed until it produces an engine 
fully equipped with all units necessary to complete 
the airframe installation. It seems only reasonable 
to expect that this combination should function 
acceptably and safely throughout the operating 
regime of the airframe or airframes for which it 
is intended. 

Another past weakness of flying test bed programs 
is that in many cases the test program was not de- 
signed to use the engine and its components as they 
would be used in actual practice. As an example, air 
turbine driven pumps are frequently used on turbo- 
jet engines to pump water or fuel for thrust aug- 
mentation. The majority of these pumps known to 
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was accomplished by installation of a telescoping 
tunnel in the bottom turret well. This tunnel, in 
the stowed position, is completely contained in the 
cabin floor with covers on the top and bottom which 
are tied together by a quick-release mechanism. 
The pull of one handle drops the external cover 
which permits the tunnel to extend by gravity. 

This flight test program accumulated 112 hours 
of J-57 engine operating time in 240 hours of air- 
plane flight time. Early flight testing of the J-57 
was planned as an integral and essential part of its 
development program. The flight program was 
started in March, 1951, 1344 months before eight of 
these engines were to take the YB-52 on its maiden 
flight. 

In-flight investigations, the results of which have 
served as a basis for improvements, have been con- 
cerned with: 


. Performance evaluation 

. Engine stability 

. Fuel control development 
. Air-starting 

. Oil system development 


The B-50 is Pratt & Whitney’s third flying test 
bed. The earlier two were a P2B, used in testing the 
J-42 and the J-48, and a B-17, used in testing the 
T-34. The company’s fourth flying test bed will be 
a modified North American B-45C for testing the 
J-57 at higher speeds and altitudes. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


NAA have little if any operating life when the fluid 
supply is interrupted without first turning off the 
air to the turbine. 

Yet in several cases, pumps with a life (after 
fluid supply failure) measured in fractions of a 
second have been carried completely through the 
development test program and installed in fighter- 
type airplanes, where several seconds of inverted 
flight or negative acceleration is implicit in the 
airplane mission, without any recognition of the 
fact that the pump design was incompatible with 
the intended use. Failure to discover a discrepancy 
such as the above before installation of the com- 
ponent in the actual airplane clearly shows that 
the development test program did not include tests 
which would realistically evaluate the engine and 
component in terms of the intended airframe in- 
Stallation. 

Since the design and test engineers responsible 
for detail configuration of the engine and compo- 
nents cannot logically be expected ever to be as 
familiar with the requirements of the airframe as 
their counterparts who have the responsibility for 
the airframe—and vice versa—it is suggested that 
considerably more coordination between the two 
groups during the development of the engine would 
be mutually advantageous. 
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Aluminum Alloy Family 
Gets New Quartet 


J. A. Nock, Jr., Aluminum Compeny of Americ. 


Based on paper, 
Los Angeles, Oct 


EW and better members are constantly being 

added to the family of aircraft aluminum alloys. 
Here are a few of the more recent: 

@ Materials more suitable for use at elevated tem- 
peratures. 

@ A new high-strength structural alloy. 

@ Thinner, higher strength aluminum coatings. 

@ Higher shear-strength rivets. 


Strong Materials at High Temperatures 


With the advent of jet engines, higher strength 
at elevated temperatures became a must for alumi- 
num alloy engine parts and aircraft structural 
members. 

Early in the search for suitable materials, arti- 
ficially aged aluminum alloys were found to be su- 


perior to naturally aged ones. In addition to higher 
initial strength, they did not suffer the measurable 
decrease in strength and resistance to corrosion 
experienced by naturally aged materials when in- 
itially exposed to high temperatures. Artificially 
aged 148, 24S, 18S, and 32S alloys which maintain 
a relatively high level of strength at elevated tem- 
peratures thus came into use. 

But other new materials soon entered the picture. 
Table 1 compares the tensile properties at room and 
elevated temperatures of two of them—xXF18S and 
XA19S—with those of 18S, B18S, and 148 alloys. 
(In general, parts of XF18S are recommended for 
use at temperatures up to 475 F, while XA19S is 
suggested for temperatures at the 600 F level.) 
Strength of these new alloys is somewhat higher 
than that of the standard alloys at the tempera- 
tures shown: As for other properties, alloy XF18S 
possesses excellent creep resistance at 400 F. Alloy 
XA19S gets the nod at 600 F however. Fatigue 
properties of XF18S-T61 are superior to those of 
the other alloys at 400 F, but B18S-T61 appears to 
head the field at 600 F. 

The search for even better high-temperature ma- 
terials continues however .. . and several experi- 
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Today's Aluminum Aircraft Alloys” presented at SAE National Aeronautic Meeting, 
3, 1952. Complete paper will be printed in 1953 SAE 


Transactions 


mental alloys show great promise. One appears to 
have desirable characteristics for use in the low 
temperature range up to about 500 F. Another de- 
velops higher tensile properties than all currently 
available alloys at temperatures around 600 F. Con- 
siderable work remains to be done, however, before 
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Table 1—Comparison of Tensile Properties of 
Aluminum Alloys at Room and 
Elevated Temperatures 
Tensile Properties at Room Temperature 

Tensile Yield 
Strength, Strength, 
psi psi 
63,000 52,000 


| 
61,000 43,000 ] 
60,000 41,000 | 
| 
! 


Elongation 
in 2 in., % 


XF18S-T61 
XA19S-T6 
B18S-T6] 
18S-T6] 
14S8-T6 


61,000 46,000 
70,000 60,000 


Tensile Properties at 400 F after 1000 Hr 


Tensile Yield 
Strength, Strength, 
psi psi 
34,000 31,000 24 
39,000 29,000 18 
26,000 20,000 25s 
25,000 19,000 18 
22,000 17,000 3] 


Tensile Properties at 600 F after 1000 Hr 


Yield i 
Elongation 
Strength, in 2 in., % 


Elongation 
in 2 in., % 


XF18S-T61 
XA195S-T6 
B18S-T6] 
18S-T61 
148-T6 


Tensile 
Strength, 
psi psi 
10,000 6000 70 
14,000 11,000 28 
6000 3500 75 
6000 4000 50 
7000 5500 64 


XF18S-T61 
XA195S-T6 
B18S-T6] 
18S-T61 
14S-T6 
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these alloys may be considered satisfactory for com- 
mercial exploitation. 

In the meantime, a new development of unusual 
interest has been under investigation by Alcoa for 
several years—-aluminum powder metallurgy. Dis- 
covered by a Swiss inventor, this is a process for 
producing articles of pure aluminum powder which 
have exceptional properties at room and elevated 
temperatures. Particle size of the powder and the 
oxide film covering these particles are cited as 
reasons for the superior properties obtained. 

Table 2 shows a comparison of room and elevated 
temperature properties of aluminum powder metal- 
lurgy products (APMP) with those of several alloys 
normally used for high-temperature applications. 
(These products were produced at the Aluminum 
Research Laboratory, but not according to Swiss 
patents.) 

It can be seen that strength of the alloys is much 
higher at room temperature. Also some degree of 
superiority still exists for the alloys after short 
heating periods at temperatures as high as 500 F. 
However, after long periods at 400 F, 500 F, and 
higher temperatures, the new material has tensile 
properties far superior to any alloy now commer- 
cially available. Indeed, an outstanding character- 
istic of this material is its ability to keep its strength 
as the period of exposure at elevated temperatures 
is increased. 

As for other characteristics, creep properties of 
most of the alloys are somewhat better than those 
of the aluminum powder product at 400 F. But the 
creep properties of the new material are superior 
at 600 F. Fatigue properties of the alloys at 400 F 
and 600 F are slightly superior to powdered alumi- 
num. However, there is some indication that the 
latter may have better fatigue properties at higher 
temperatures. 

Right now facilities are not available to quantity 
produce aluminum powder products. But efforts are 
being devoted to determining the high-temperature 
potentialities of this new material. 


Higher Strength Structural Alloy 


Just as materials suitable for use at higher tem- 
peratures are in demand, so are higher strength 


structural alloys. Latest to enter the field is 
XA78S. Introduced experimentally about a year 
ago, this new alloy may be most aptly described as 
a higher strength 75S-type alloy. As shown in 
Table 3, it develops about 10% higher strength than 
758. This increase in strength, however, is accom- 
panied by some decrease in formability and resist- 
ance to stress-corrosion cracking. 

In the development of XA78S, many other com- 
positions, including alloys that would produce ap- 
preciably higher strength, were studied. But XA78S 
was selected as the most desirable compromise on 
the basis of fabricating characteristics, strength, 
resistance to corrosion, and resistance to stress- 
corrosion cracking. 

Right now various aircraft companies are evalu- 
ating sheet, alclad sheet, and extrusions of the new 
alloy. So far the reaction of the aircraft industry 
has been very conservative. This is logical since 
use of 75S to the maximum degree has not been 
accomplished, and the advantage in strength se- 
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cured by using XA78S is relatively small. To date, 
the evaluation confirms results obtained with ex- 
perimental material. Some products are slightly 
less corrosion resistant than similar products of 
75S, but, on the whole, the results are encouraging. 


Thinner and Stronger Cladding 


In the area of aluminum coatings, marked prog- 
ress has been made recently in several directions. 
Not only have methods been found for applying 
thinner coats to sheet and plate, but stronger coat- 
ings are in the offing. 

As a rule, cladding thickness is fixed at a certain 
percentage of the total thickness of the sheet or 
plate that is to be given this electrolytic protection. 
With the lighter gages, this presents no problem. 
With the heavier ones, however, coatings often 
become thicker than necessary, thus adding un- 
necessary weight. 

This situation has been recognized in the case of 
Alclad 14S and Alclad 24S sheet products. For ex- 
ample, in the case of Alclad 24S, cladding is a nomi- 
nal 5% on each surface of 0.063 in. or less thick 
sheet, but only 2.5% on each surface of sheet 0.064 
in. or more in thickness. 

On Alclad 75S sheet, cladding was formerly fixed 
at 4% on each surface for all thicknesses. But 
recent developments in the methods of applying 
thin coatings now make it possible to offer 0.188 to 
0.50 in. Alclad 75S sheet and plate with a coating 
thickness of about 1.5% on each surface. This thin- 
ner coating provides ample electrolytic protection to 
75S-T6, removes the weight penalty of excess clad- 
ding, and results in increased strength. 

Coatings themselves are generally very soft, since 
few contain alloying elements in sufficient amount 
to respond to heat-treatment. This problem has 
been under investigation for many years, and much 
interesting information has been accumulated. 

It has long been common knowledge that many 
non-heat-treatable aluminum-magnesium alloys 
have endurance properties in the annealed temper 
only slightly lower than those of many heat-treata- 
ble alloys in the T3 or T6 tempers. But many tests 
have definitely established that alclad coatings of 
such alloys (52S, 56S, and others) do not materially 
improve the endurance limit of Alclad 75S-T6 sheet 
or other high-strength clad sheet. Several types 
of heat-treatable alloys with intermediate strength 
and high endurance limits likewise offer little or 
no improvement in the endurance limit of the ulti- 
mate product. And the problem is further compli- 
cated by the desirability of maintaining an 
adequate potential difference between the high- 
strength core and the cladding. 

Recent work in this field, however, has produced 
an alloy coating that will develop an endurance 
limit in the ultimate product which approaches 
that of the 75S+T6 sheet. What’s more, the new 
coating will resist scratching and abrasion almost 
as well as 75S-T6. On the debit side of the ledger, 
the proposed cladding will discolor much in the 
same manner as heat-treated aluminum alloy sheet, 
and resistance to corrosion is not expected to be 
equal to that of 72S now used. (Both of these fac- 
tors may be objectionable from the appearance 
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Table 2—Properties of Aluminum Alloys and Aluminum Powder Metallurgy 
Products at Elevated Temperatures 
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standpoint.) Fabricating difficulties also remain 
to be overcome. 

Nevertheless, this new material may be of interest 
if fatigue becomes a problem in the use of high- 
strength clad sheet. In the meantime, more de- 
tailed evaluation of the material must be completed 
before it can be considered commercially. 


Greater Shear-Strength Rivets 


Aircraft rivets with higher shear strength than 
commonly used 24S rivets are another newcomer. 
Made of 75S-T6, the shear strength of these new 
rivets is about 48,000 psi—15% better than the 
42,000 psi of 24S-T31 ones. 

Actually, rivets of 75S in aircraft sizes are capable 
of developing shearing strengths of about 54,000 
psi when heat-treated at 860 to 920 F and aged for 
24 hr at 250 F. But driving at room temperatures 
cannot be accomplished without severe shear crack- 
ing of the driven heads. Satisfactory room-tem- 
perature driving characteristics can be obtained, 
however, by giving them a two-step aging treatment 
consisting of 3 hr at 250 F and 3 hr at 325 F. In 
this case though, while resulting shear strength of 
52,000 psi is still very good, the rivets do show some 
susceptibility to stress-corrosion cracking. 

This problem has received much attention. Some 
investigations have concentrated on developing the 
utmost in shear strength and overcoming the trou- 
bles of driving at room temperature by driving 
rivets warm at temperatures around 300 F. This 
method shows promise of eliminating head cracking 
during driving, but susceptibility to stress-corrosion 
cracking still exists. Other attempts to develop 
75S rivets with satisfactory resistance to stress- 
corrosion cracking have been successful—but at a 
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Table 3—Comparison of Specification Properties 
of Alcoa 75S and XA78S 


Tensile Yield Elonga- 
Strength, Strength, tion in 
psi psi 2 in., % 


Sheet 
76,000 
83,000 
77,000 
84,000 


Alclad Sheet 
70,000 
76,000 
72,000 
78,000 


Thickness 


Alloy i 


65,000 


72,000 
66,000 
73,000 


75S 
XA785S 
75S 
XA78S 


0.016-0.039 
0.016-0.040 
0.040-0.499 
0.041 -0.499 


0.016-0.039 
0.016-0.040 
0.040-0.499 
0.041-0.499 


60,000 
66,000 
62,000 
68,000 


Extrusions 
78,000 
84,000 
80,000 
86,000 


To 0.249 
To 0.249 
0.250-2.999 
0.250-2.999 


70,000 
76,000 
72,000 
78,000 


sacrifice in shearing strength. 

Using the latter approach, 75S-T6 rivets, aged 
by a step-treatment, were recently developed which 
have a shear strength of about 48,000 psi—-an im- 
provement of 15% over 24S-T31 rivets. What's 
more, the mere fact that the rivets have a T6 temper 
eliminates the need for solution heat-treating im- 
mediately before driving or refrigerating after 
quenching to preserve the driving characteristic:. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





Heres How Procurement Can 


IRCRAFT procurement must be improved. Just 
as the rider was lost for want of a nail to shoe 
his horse, so... 


For want of a rivet, the subassembly was 
lost. 


For want of a subassembly, the wing was 
lost. 


For want of a wing, the airplane delivery 
was lost. 


It’s up to procurement not to let this happen. 
This department must see to it that high quality 
“rivets” are always available at the right time and 
at the lowest possible cost. And this isn’t easy. 

Aircraft procurement is as complex as the func- 


tion itself is far-reaching. Subcontracted parts and 
subassemblies number in the thousands. Engineer- 
ing changes constantly take place. Issuing of 
100,000 documents a day is not uncommon. Sub- 
contractors often need help in securing tools, ma- 
chinery, and materials so they can meet delivery 
dates. On top of all this, these two bywords haunt 
purchasing agents—keep quality up, costs down. 

Just what, then, can be done to cut this mam- 
moth operation down to size? How can overall effi- 
ciency of aircraft procurement systems be im- 
proved? Here’s how procurement can shed four 
troublesome situations: 

@ Simplify and Reduce Documents 

@ Harmonize Relations between Buyer and Sup- 
plier 

@ Expedite Only Critical Items 

@ Develop Duplicate Sources of Supply 


(1) Simplify and Reduce Documents 


Simplifying and reducing the number of procure- 
ment documents would relieve one big procure- 
ment headache. Right now, at least eight major 
types of documents pass between aircraft manufac- 
turers and suppliers .. . many in avalanche quan- 
tities. These groups include buying, design data, 
tooling, processing, inspection, follow-up, shipping 
and routing, and accounting documents. 

Take, for example, the case of one aircraft manu- 
facturer who has approximately 20,000 employees 
working on military contracts for one customer. 
(The largest proportion of this work is on one basic 
model aircraft, the balance being on special weap- 
ons.) Its material division contains 1400 people 
who issue and handle reams of paper at the rate 
of 100,000 pieces per day—on no less than 331 dif- 
ferent forms! Needless to say, suppliers and prime 
contractors are often beset with difficulties in han- 
dling this deluge of paper. 
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Why, then, are so many documents issued? Most 
of the blame can be pinned on one all-powerful 
word—change. This is the element which, more 
than any other, dictates business practice in pro- 
ducing military weapons. With constant changes 
and short schedules, nothing can be left to chance. 
Everything must be recorded, then circulated to all 
affected departments. 

This of necessity means that rivers of paper must 
flow both ways between aircraft manufacturers and 
suppliers. But aircraft manufacturers are going all 
out to simplify documents and eliminate duplication 
wherever possible. Efforts are being miade, for ex- 
ample, to draw up uniform inspection procedures. 
Other work is being aimed at more standardized 
purchase order terms and conditions. 

So far, such work has been slim, it’s true. But a 
great deal more can and will be done as industry 
gets together to solve this mutual problem. 
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develop duplicate sources of supply 


4 of Its Shackles 


G. a Wade, Purchasing Agent, Douglas Aircraft Co 


Report on Panel on Procurement held at the SAE Aircraft Production Forum, Los Angeles, Oct 


1, 1952, under the auspices 
Douglas Aircraft Co., In 


, panel 


of the SAE Production Activity 


»-leader was R. Nagley 


Panel leader was D. J. Bosio, 


(2) Harmonize Relations between Buyer and Supplier 


Relations between aircraft manufacturers and 
subcontractors just cannot be too close and har- 
monious. It’s extremely important that, prior to 
commencing work, both parties should have a clear 
understanding of not only the letter of the contract, 
but also its spirit and intent. 

The article to be subcontracted and the schedule 
to be achieved should be c’early defined. Shop 
documents that are necessary to provide the sub- 
contrattor with the greatest amount of know-how 
should be provided. Bills of material covering both 
contractor-furnished items and customer-fur- 
nished equipment should be compiled and readily 


1 MU a 
TE iN ‘nat OM Hust! ri EL 


it MA emt 
lt otal atta LE 


MARCH, 1953 


accessible. And that’s not all. There are many 
other items of importance, all of which should be 
covered in a source book. This book gives a com- 
prehensive outline of the job to be performed by the 
subcontractor. 

Still another way to promote harmony and under- 
standing is for the prime contractor to maintain a 
small, well-trained staff at the plant of a major sub- 
contractor. Conversely, it’s a good idea for the 
subcontractor to station a representative at the 
prime contractor’s plant. In this way, both parties 
may clearly understand at all times the job to be 
done and the schedule to be maintained. 


concluded on next page | 





(3) Expedite Only Critical Items 


Without a doubt, the most important function of 
procurement is to get delivery of materials on time. 
And one way to promote this is to set up an efficient 
expediting system. 


This doesn’t mean that all items have to be ex- 
pedited. Far from it. It’s needless waste to ex- 
pedite all items when only 10% cause the most 
trouble. A good expediting system puts emphasis on 
getting critical items delivered, and lets the routine 
ones take care of themselves. 

Expediting may, for example, be carried into the 
field. In this case, a representative of the prime 
contractor works with the supplier, helping him 
secure tools, materials, machinery, and so forth. 


Actually, however, the best way to insure delivery 
on time is setting up a schedule which allows the 
supplier enough time to fabricate his product. 


Many cases occur where sufficient time is not al- 
lowed, and: the supplier, to secure the order, has 
to make impossible promises of delivery. For that 
matter, prime contractors are up against somewhat 
the same thing. They are constantly receiving con- 
tracts which do not allow adequate procurement 
time. 

This latter condition necessitates that prime con- 
tractors spend tremendous sums expediting and 
installing equipment out of production sequence 

. and this boosts aircraft cost. 

Several approaches would help to alleviate this 
problem. A concerted effort on the part of prime 
contractors and their subcontractors to get back 
on schedule would be a big step in the right direc- 
tion. So would more consultation with procurement 
units before making company commitments on new 
contracts. 


(4) Develop Duplicate Sources of Supply 


No procurement department should find itself in 
the position of having a single source of supply if 
it can be avoided. There are at least three good 
reasons why duplicate sources of supply should be 
developed. Such an arrangement assures: 


@ Competitive quotations 
@ Adequate supply 
@ High quality products 


Additional sources provide a buyer with a meas- 
uring stick for the true value of the item he is buy- 
ing. When two or more companies are competing 
for the same order, prices just naturally tend to 
be lower 

Duplicate sources provide a second line of defense, 


Procurement has a big job to do. It's up to this department to get 
high quality products, on time, at reasonable prices. Four ways to make 
this job more efficient were outlined at a panel of the Los Angeles 
Aircratt Production Forum where these procurement experts presided: 
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too. They furnish protection against delivery de- 
lays due to strikes, shortage of materials, and many 
other factors that suppliers encounter in the normal 
course of business. What’s more, duplicate sources 
permit quick expansion in deliveries when sched- 
ules are moved up. 

Finally, the supplier who realizes that his prod- 
uct is to be directly compared to his competitor’s 
constantly strives to improve quality. He also en- 
deavors to be a little ahead of the next fellow in 
increasing efficiency of his product. 

In short, then, prime contractors are constantly 
surveying new shops and facilities with a view 
toward getting good articles, on time, at reasonable 
prices. 


(left to right) J. W. Hinchliffe, Northrop; A. R. Campbell, Rohr Air- 

craft; W. Shulver, Jr., Lockheed; Panel Leader D. Jj. Bosio, Douglas; 

Panel Co-Leader R. Nagley, North American; and Secretary G. L. Wade, 
Douglas 
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Cold-Starting Ability 
Of Military Vehicles Is OK 


Kenneth Boldt 


RC-ORDNANCE tests undertaken at 0 F and -20 
F indicate that for the current military tactical 
and combat vehicles: 


@ Warmup time is not too much of a problem. 

@ Starting problems are not very serious, al- 
though starting is not quite as satisfactory as 
warmup. 

@ The use of primers is definitely helpful. 


These tests were carried out by the CRF-MFD 
Ordnance Fuel Performance Group of the CRC at 
the request of the Ordnance Corps. The tests were 
run at Camp Grafton, Devil’s Lake, N. D., during 
the winter of 1951-1952. 

The program was planned because, during World 
War II, it was found that some military vehicles 


C. S. Bruce J. G. Moxey, Jr. 
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were very difficult to start at atmospheric tempera- 
tures below 40 F. Engine warmup times of more 
than 40 min were often experienced. 

The way the matter was solved at that time was 
to restrict the volatility limits for the tactical grade 
of gasoline. This was done because it was impossi- 
ble to handle and distribute more than one volatility 
grade properly on a global supply scale 

Since World War II, the volatility requirements 
for the all-purpose grade (MIL-G-3056) have been 
relaxed somewhat to improve its availability 

Because this fuel is specified for use in areas 
where the atmospheric temperature range is 0-125 
F, it was used in tests down to 0 F. 

For the tests down to -20 to -25 F, an arctic grade 
of fuel (type C) was used, since satisfactory opera- 
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Fig. 1—Test vehicles parked in soaking area 
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N April, 1951, the CRC received a request from 
the Research and Development Division, Office, 
Chief of Ordnance, for information concerning 
starting and warmup performance of military 
vehicles under cold-weather conditions. 


The actual test work was performed under 
the leadership of the CRC Motor Fuels Division, 
which then issued a report of its findings. 
accompanying story is based on this report. 


The 


The authors were connected with the project 
as follows: 


Boldt is the leader of the CFR-MFD Ordnance 
Fuel Performance Group. 


Bruce was the leader of the Devil's Lake Test 
Team. 


Moxey is the leader of the Starting and Warm- 
up Program Panel. 


tion is also expected down to these temperatures 
without benefit of winterization kits or special 
arctic equipment. 


Test Vehicles, Fuels, and Oils 


A total of 18 vehicles was made available by the 
Ordnance Corps for the test work. Thirteen of 
these were wheeled vehicles of eight different types; 
the remaining five were tracklaying vehicles of 
three different types. 

New vehicles were used to assure optimum start- 
ing and warmup characteristics. The objective was 
to determine the basic behavior of the vehicles 
rather than to survey their performance as they 
existed in the fleld. It would have been desirable, 
of course, to have tested a considerable number of 
each model, although practical considerations 
limited the testing to two vehicles, in most in- 
stances, and, in some cases, to a single unit. 

Fig. 1 shows some of the test vehicles parked in 
the soaking area. 

The basic fuel used in the testing at 0 F was 
chosen to simulate the poorest fuel from a starting 
and warmup standpoint that would still be within 
the MIL-G-3056, Amendment 1, specification (type 
A). Ten, fifty, and ninety per cent points were all 
aimed at the upper limits, since starting is known 
to be controlled by that part of the distillation curve 
characterized by the 10% point; while warmup is 
thought of as being dependent on overall volatility, 
with the 50% point being of primary importance 
and the 90% point exerting a lesser influence. 

A typical MIL-G-3056, Amendment 1, type C, or 
arctic grade, fuel was used for the testing in the 
-20 to -25 F temperature range. It also provided a 
means of evaluating the effect of fuel volatility in 
the 0 F range on vehicles that would not perform 
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satisfactorily on the type A gasoline. 

Since lubricants were not to be a part of the in- 
vestigation, all of the vehicles were lubricated in 
accordance with recommended practice for the two 
temperature ranges involved. Down to 0 F a single 
batch of typical MIL-0-2104, OE-10 oil was used. 
At -20 F, an arctic grade MIL-0-10295 oil was used. 

A mobile inspection laboratory was extremely 
helpful in conducting the test work. Frequent sam- 
ples of fuel from both storage and vehicle tanks 
were inspected to insure against contamination and 
fuel weathering. Similarly, samples of oil were 
tested from each vehicle after each test as a means 
of checking on crankcase dilution. 


Test Technique 


The starting tests were quite conventional, in- 
volving the measurement of the time interval be- 
tween the beginning of the starting attempt and the 
time the engine caught and continued to run. We 
decided that 15 sec should be the dividing line be- 
tween satisfactory and unsatisfactory performance. 

With one exception, all of the wheeled vehicles 
were equipped with both chokes and primers. The 
tracklaying vehicles were equipped only with 
primers, since they were all powered by aircooled 
engines, which did not lend themselves to conven- 
tional choking methods. As a means of evaluating 
the benefit to be derived from the primers, starting 
attempts were made first, without using the primer; 
and if no start was obtained in 30 sec, the primer 
was used the next time the vehicle was started at 
that temperature. 

Immediately following the start, the engine was 
allowed to run at a fast idle for one minute. At the 
end of the minute, an attempt was made to get the 
vehicle under way. Starting at the soaking area, 
the test course was divided into 0.2-mile intervals; 
and the operation of the vehicle as it proceeded 
along the course was, briefly, as follows: 

For the first 0.2 mile, the vehicle was kept in its 
starting gear and operated at a reasonable engine 
speed (2000 rpm), using the choke and/or primer 
as required. This was to give the engine and the 
other lubricated parts a chance to warm up a bit. 
At the first marker, an attempt was made to ac- 
celerate through the gears to the highest gear 
normally used for cross-country travel. If the en- 
gine would not develop sufficient power for this 
operation, running was continued in the highest 
gear attained to the next marker. Here, again, an 
attempt was made to up-shift. Operation in this 
manner continued until the vehicle was sufficiently 
warmed up to allow running in high gear at a rela- 
tively moderate speed (1000 to 2000 rpm, depending 
on the vehicle) without the use of either choke or 
primer. At this point the vehicle could probably 
be considered reasonably flexible, but was not neces- 
sarily completely warmed up. 

The high-gear operation at the stabilization speed 
was continued to the point of complete flexibility, 
which was determined by making snap-throttle ac- 
celerations at 0.4-mile intervals and measuring the 
engine speed attained at the end of a 10-sec inter- 
val. The point of complete warmup was defined as 
the time interval from the engine start to the time 
for the first of three successive accelerations that. 
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resulted in engine speeds that approached those 
obtained witn the same vehicle run previously in a 
completely warmed-up condition. A warmup time 
of 15 min was designated by the Ordnance Corps as 
the dividing line between satisfactory and unsatis- 
factory performance. 

The starting technique was based on the pro- 
cedure recommended in the military instructions 
for cold-weather operation. This technique would 
be considered severe, since it eliminates those tricks 
that drivers learn when living with individual vehi- 
cles. Similarly, the warmup technique is considered 
to be sufficiently severe and sufficiently indicative 
of field operations so that a vehicle that gives a 
reasonable warmup time by this technique may be 
considered satisfactory in actual service. 


Test Results 


The performance of all of the vehicles tested on 
type A fuel is summarized in Table 1. 

If we look first at warmup times for 0 F, we see 
that 11 out of the 13 wheeled vehicles were tested 
at this temperature; and they all warmed up well 
within the 15-min limit. With one exception, the 
tracklaying vehicles performed just as well. One 
of the Model I vehicles failed to warm up satis- 
factorily; although this vehicle was peculiarly sen- 
sitive to fuel volatility and gave perfectly satisfac- 
tory warmup on the type C gasoline. 

When this program was first discussed, it was 
thought that a good many of the military vehicles 
to be tested might very well be in difficulty, in so 
far as warmup was concerned. Needless to say, it 
has been very gratifying to find that it does not 
seem to be a problem. 

For starting times at 0 F, the wheeled vehicles 
performed reasonably well, although not quite so 
well as in regard to warmup. Models A, B, F, and 


Table 1—Starting and Warmup Time— 
Type A Fuel 
Starting Time, sec Warmup Time, min 
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Unsatisfactory. 
* All starts with primer. 


G were completely satisfactory, even without the 
use of primers. Models C and E were not satisfac- 
tory without primers, although limited testing with 
primers appeared to indicate that both of these 
models could be brought into the satisfactory range 
by this means. The single vehicle of Model D did 
not start satisfactorily even with the use of a 
primer, and insufficient data were obtained on 
Model H to draw a conclusion. 

None of the tracklaying vehicles gave very satis- 
factory starting performance on type A fuel at 0 F. 
Model J was somewhat better than the other two, 
but even it was borderline. Here, again, even 
though a number of the vehicles did not perform 
too well, the overall result of the starting tests has 
been somewhat more favorable than might have 
been expected, in view of World War II experience. 

Table 2 summarizes the results at 0 and -20 F 
with arctic-grade fuel. Unfortunately, vagaries of 
the weather and, in certain cases, of the vehicles 
themselves, limited the amount of data that could 
be obtained. There was only one day in the entire 
test period of cver two months that dropped below 
the desired -20 F. In consequence, data in this 
range are rather meager. 

Only eight of the 18 vehicles were tested for 
warmup at -20 F; although all eight gave com- 
pletely satisfactory performance. Even vehicle No. 
2 of Model I, the one vehicle that did not warm up 
on type A fuel, did quite well on type C. 

Starting followed the same general pattern as 
before. The six wheeled vehicles that were tested 
started satisfactorily. The two tracklayers that 
were tested would not start within the 15-sec limit. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Table 2—Starting and Warmup Time— 
Type C Fuel 
Starting Time, sec Warmup Time, min 
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Custom-Tailored Lubes 


AILORING a lubricating oil to fit service condi- 
jbo ne really helps keep vehicle oil mileage up. 
That’s because custom-tailored oils reduce oil ring 
clogging and cylinder wear .. . and these are the 
things that cause high oil consumption. 

It’s all just a matter of tailoring lubricating oils 
to fit vehicle operating conditions, engine design, 
and fuel type. And the new API classification for 
lubricating oils opens the way to just that. 


This new system eliminates the classification of 
crankcase lubricants based on oil characteristics 
and provides instead a classification of service re- 
quirements. It defines five types of service condi- 
tions—-MS, MM, and ML for gasoline or other spark 
ignition engines, and DG and DS for service typical 
of diesel engines. Just what these service defini- 
tions mean in the way of actual vehicle operating 
conditions is shown in the accompanying box. Ac- 


API's New Service Designations for Lube Oils 
Whatthey are .. . Whatthey cover 


Service MS Normally the most severe 
service conditions encountered in gasoline 
engine operation, including: 


@ Low operating temperature, start-stop 
driving typical of city traffic condi- 
tions. 

@ Operation under milder service than 
that described above of engines which, 
because of design features, are critical 
to deposits. 

@ Sustained high-temperature, high- 
speed driving typical of over-the-road 
heavy-duty trucking. 


Service MM —a more moderate serv- 
ice condition than Service MS. It is typical 
of normal highway operation of passenger 
cars. Vehicles powered by engines which 
are relatively insensitive to deposit forma- 
tion under high-speed and heavy-load con- 
ditions are included in this service, espe- 
cially when operated with fuels of favor- 
able characteristics. 


Service ML Least severe service con- 
dition, such as may be encountered in op- 


eration of passenger cars at moderate speed 
and normal engine temperature. It ex- 
cludes new high compression ratio engines 
with such refinements as hydraulic valve 
lifters or other parts sensitive to deposits. 


Service DS -The most severe service 
conditions encountered in diesel engine op- 
eration, including: 


@ Operation of engines on fuels of high 
sulfur content or abnormal volatility. 
@ Operation of engines under continuous 
low temperature and light load, or ex- 
tremely high-temperature, high-load 
conditions. 

@ Engines which, because of design fea- 
tures, are critical to wear or deposits. 


Service DG —Diesel engine operation 
on low to moderate sulfur content fuels of 
normal volatility uncer normal engine op- 
erating temperatures and load. This serv- 
ice is typical of most trucking and farm 
tractor operating conditions. 
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Are a Tonic to Engines 


J. A. Miller and B. M. Berry 


Excerpts from paper, “Ta 
/ ‘ * AA 
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tually, however, nothing prohibits the use of an oil 
for more than one service, providing it is suitable 
for each. 


How to Custom-Tailor an Oil 


How can an oil be tailored to meet service require- 
ments as defined in this new API classification? 
This can best be illustrated by tracing the develop- 
ment of an oil “For Service MS.” 

First step in the development of this oil was to 
determine why passenger-car engines operated un- 
der typical MS service conditions were being over- 
hauled ...and to what extent overhauls were 
necessitated by lubricating oil performance. There- 
fore, such information was compiled on cars oper- 
ated predominantly in city-traffic and high-speed, 


TOTAL WEAR 


Fig. 1—Much less engine wear 
results when crankcase oils are 
tailored for a specific service. 
These bar graphs show, for ex- 
ample, that an oil designed 
specifically for city-traftic and 
highway driving gave far less 
engine wear than one designed 
for less severe service conditions 
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cross-country driving. The results of these surveys 
showed that: 


1. High oil consumption was the major factor in- 
fluencing a vehicle owner's decision to have his 
engine overhauled. 

2. Except where mechanical failures occurred, 
high oil consumption was caused by oil ring clog- 
ging and/or cylinder wear. 

3. Start-stop, low operating temperature driving 
is the most severe encountered in passenger-car op- 
eration. It is conducive to oil ring plugging and 
engine wear which, in turn, ultimately lead to need 
for engine repair. 

4. An oil to meet lubrication requirements of this 
type of service should keep wear down and retard 
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formation of deposits, particularly in the ring belt 
area. 


Having established the requirements for a lubri- 
cating ofl for passenger-car operation in city-traffic 
driving, a program was initiated to develop an oil 
which would control wear and deposits under this 
“Service MS." The radioactive tracer technique was 
used to study the effect of operating variables and 
lubricating oil type on engine wear. 

Fig. 1 shows the results of radioactive ring wear 
tests made to compare the control of engine wear by 
oils of different types under city and highway driv- 
ing conditions. (The data presented were obtained 
with an oil “For Service ML” and with another oil 
which laboratory tests indicated to be satisfactory 
“For Service MS.) The chart shows the wear on 
starting, and during city and highway driving with 
the two oils, as a percentage of the wear observed 
in city-traffic operation with the oil “For Service 
ML.” 

It will be noted that traffic driving caused ap- 
proximately twice the wear that occurred in an 
equivalent amount of highway operation. Also 
starting accounted for approximately one-third of 
the total wear under both types of operation. 
What's more, it can be seen that reduction in wear 
varied with oil type. The data shown, then, are 
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Table 1—Comparative Performance of Oils in 
Taxicab Service 


Oil Type 
“For Service MM” “For Service MS” 


30,000 30,000 60,000 
Heavy Medium Heavy 
Light Light Light 

30 5 43 
80 42 73 
0.0060 0.0035 0.0071 


Nominal Test Mileage 

Valve Chamber Sludge 

Crankcase Sludge 

Oil Screen Clogging, % 

Oil Ring Clogging, % 

Average Cylinder Wear, in. 

Average Cylinder Wear Rate, 
in./10,000 miles 

Average Oil Consumption 
miles/aqt 


0.0020 0.0012 0.0012 


300 700 300 
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Fig. 2—Further evidence that 
custom-tailored oils do a better 
job is iMlustrated by this data 
obtained on taxicab engines. 
Here oils A and B were of the 
same additive level, but oil A 
was actually designed for diesel 
not for gasoline engine service 
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representative of the improvement in wear reduc- 
tion which can be achieved through designing oils 
for a specific service. 

Confirmation of these test results was obtained in 
a fleet of taxicabs in which the performance of an 
oil “For Service MM” was compared to that of an 
oil “For Service MS.” The test engines were in- 
spected after 30,000 miles of operation, at which 
time testing of the oil “For Service MS” was con- 
tinued for an additional 30,000 miles. 

The results of these tests are summarized in 
Table 1. These data show that at 60,000 miles the 
wear and deposits in engines operating on the oil 
“For Service MS” were essentially the same as 
those observed in the reference engines after only 
30,000 miles of operation. 

In this particular fleet, overhauls were made 
when oil consumption exceeded 1 qt per day (ap- 
proximately 150 mpq), which usually occurred after 
35,000 to 50,000 miles of service. On this basis, then, 
the oil “For Service MS” doubled the effective life 
of the engines. In fact, this fleet now operates on 
this type of oil, and it is reported that the average 
overhaul period has increased to 75,000 to 100,000 
miles. 

In still another taxi fleet, the performance of 
the oil tailored “For Service MS” was compared to 
that of an oil of approximately the same additive 
level designed for d@tesel engine service. (Under 
the new API system, this oil undoubtedly would be 
considered suitable “For Service DG.”) 

The wear rates of the two oils are presented in 
Fig. 2, where oil A is the reference oil and oil B is 
the oii tailored “For Service MS.” (In this test five 
cabs were operated for approximately 30,000 miles 
on oil A. The engines were then inspected, rebuilt, 
and operated for ar additional 30,000 :niles on oil 
B.) The greater effectiveness of oil B in controlling 
wear is readily apparent. Deposit control was also 
found to be superior for oil B, and the condition of 
the engines was similar to that shown for the oil 
“For Service MS” in Table 1 at 30,000 miles. These 
results illustrate a very important point, namely, 
that it is not safe to assume that oils of the same 
additive level will perform equally well in different 
types of service. 
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Fig. 3—An oil tailored for city- 

traffic driving gave far better 

oil mileage in a fleet of taxicabs 

than one designed for less 
severe service 
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Oils designed to control deposits and wear under 
low operating temperature, start-stop service may 
also be designed to perform satisfactorily under 
high-load, high-temperature service. This fact was 
established in several heavy-duty gasoline engine 
truck fleets. For example. the average wear rate 
observed in one fleet using an oil “For Service MS” 
was only 0.0026 in. for 80,000 miles of operation. 
What’s more, these engines were extremely clean, 
average oil ring clogging was approximately 15%, 
and oil screen clogging was less than 5%. Similar 
performance has also been observed with this type 
of oil in other gasoline-powered truck and bus 
fleets. 

Summing up, then, the data presented show that 
low-temperature, start-stop driving is indeed a 


Excerpts from Discussion 


|. A. Edgar, Shell Oi! « 


THE authors have indicated clearly that much 
waste can be stopped if a lubricating oil is designed 
properly for the service intended. This discusser 
feels impelled to add, however, that “service” is 
composed of two elements—mechanical severity and 
time. An oil compounded to prevent wear can do so 
very successfully under severe conditions for a mod- 
erate time, or under moderate conditions for a long 
time. This is because antiwear additives charge 
recklessly into the battle against corrosion, and 
sustain casualties in proportion to the strength of 
the enemy. Sooner or later the antiwear property 
becomes depleted, and the oil is no better off from 
then on than the base mineral oil carrier. 

Fig. A shows what happens to a strongly antiwear 
oil under conditions which are mechanically moder- 
ate, but which become severe timewise. A high de- 
gree of protection exists for 50 hr or 2000 miles. 
Beyond that, however, the defense collapses rapidly, 
and in an extra 500 miles the engine is worn nearly 
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severe type of gasoline engine service. And the 
most important advantage to be gained through re- 
duction of engine deposits and wear by using an oil 
tailored to meet this severe condition is mainte- 
nance of satisfactory oil mileage for relatively long 
periods. This advantage is illustrated in Fig. 3 
which compares typical oil consumption histories 
for passenger-car engines operated in city traffic 
with an oil tailored ‘For Service MS” and one de- 
signed “For Service MM.” (These data were ob- 
tained during the taxi fleet tests previously dis- 
cussed.) 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. A—This shows what happens to a strongly antiwear oil under con- 
ditions which are mechanically moderate, but which become severe 
timewise 
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as much as it was in the first 2000 miles. If the 
service had been mechanically severe, that is, with 
many starts and/or with a low engine temperature, 
then the antiwear property of the oil would have 
disappeared sooner. 

Improvements in filtration equipment have been 
expected to extend the antiwear life of crankcase 
oil, thereby allowing oil drain periods to be extended. 
But corrosive wear, which can be reduced only by 


chemical means, is added to mechanical wear, and 
is by far the greater of the two in the cylinder zone. 

Hence a good rule is to adjust oil drain practice 
to the chemical properties of oil . . . and to accept 
cleanliness as a bonus. The direct cost of oil and 
filter will be less because the filter will last longer, 
and there will be a saving in engine life in the hun- 
dreds of dollars, as the mileage figures of the au- 
thors show. 


Jet Power Installation .. . 


. . . demands coordination between engine and airframe producers in early design 


stages. 


NDER most conditions, jet-engine thrust is de- 

pendent to a very great extent on the perform- 
ance of the inlet duct and the exhaust nozzle. The 
goal, therefore, is to design these parts so that, 
when installed in an airplane, the maximum sum 
of thrust less drag will be obtained. 

In the case of the nozzle, the value of thrust 
coefficient obtainable should be balanced against 
the base pressure drag and fairing drag resulting 
from the nozzle configuration. The sketches in 
Fig. 1, which show the base pressure area for three 
nozzle configurations, illustrate this concept of base 


pressure drag. 
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Fig. 1—Base pressure area for three typical nozzle-airplane exit 
fairing contigurations 
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Fairing with converging-diverging nozzle is a case in point. 


William H. Hand or » 


In a high speed body this blunt discontinuity of 
the fuselage or nacelle creates a low-pressure re- 
gion which, applied to the area presented to this 
pressure, results in a negative force or drag on the 
plane. The base pressure area is a function of how 
well the airplane lines can be faired to the nozzle 
exit, which, in turn, is a function of the nozzle shape 
and injector pump requirements if such a device is 
used. With the clam-shell type of variable area 
nozzle it is almost impossible to get a good fairing, 
with or without an ejector pump. 

This fairing problem promises to be even more 
difficult with the converging-diverging type of noz- 
zle, as the area change of the exit can be several 
times that required for the simple converging noz- 
zle. In fact, in the near future we will be faced 
with conditions of high speed where the nozzle exit 
area required for complete expansion of the exhaust 
gases is larger than the engine. Such a case is 
illustrated in the lower right hand corner of Fig. 
1. (Paper, “The Power Plant Installation as a 
Mutual Engine-Airframe Problem,” was presented 
at SAE National Aeronautic Meeting, Los Angeles, 
Oct. 3, 1952. It is available in full in multilitho- 
graphed form from SAE Special Publications De- 
partment. Price: 25¢ to members; 50¢ to nonmem- 
bers). 


Based on Discussion by D. F. Jamison, General Electric Co. 


MUCH can be gained by an increased exchange of 
aircraft components for simulated installation test- 
ing by the engine manufacturer long before actual 
flight tests are started. However, as operating 
speeds increase and more complicated installation 
devices, such as variable-geometry inlets and con- 
verging-diverging nozzles, are required, the effects 
of installation components on enrine and aircraft 
performance will be even more critical. Conse- 
quently, the potential benefits from proper match- 
ing engine and airframe will increase. These pos- 
sible gains in performance and operating efficiency 
will require greatly increased coordinated design 
and testing activity between engine and aircraft 
manufacturers. 
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TULLAHOMA TOUR... 


. . . planned for SAE members interested in Arnold 
Engineering Development Center in south central Ten- 


nessee. 


om of the Arnold Engineering 
Development Center near Tulla- 
homa, Tennessee will be held April 24 
as the final event of the SAE National 
Aeronautic Meeting, following’ the 
Aeronautic Production Forum and 
three days of technical sessions held 
in New York. 

SAE members taking the tour may 
see all of the extensive facilities and 
buildings at the Center. At the En- 
gine Test Facility members will be 
shown equipment for testing all sizes 


ROTATION... 


of turbojet and ramjet powerplants 
under simulated flight conditions and 
altitudes up to 80,000 ft. The facility 
has three altitude test chambers and 
a test bed. Its air-handling capacity 
is greater than any other similar lab- 
oratory in the nation. It is expected 
that the equipment will be in actual 
operation by the date of the SAE tour. 

Also on display will be the Gas Dy- 
namics Facility designed to test models 
of aircraft and guided missiles and 
their components in the supersonic and 


of committee membership is being recommended 


by SAE administrative committees. 


ECOMMENDATIONS from the So- 

ciety’s administrative committees 
on possible rotation of committee 
memberships are expected to reach 
SAE Council at its next meeting in 
Cleveland, on March 25. By that time, 
it was reported to Council on Janu- 
ary 16, the committees that have not 
yet considered the question (raised by 
the Council a year ago) probably will 
have done so. 

Council’s suggestion that various 
forms of rotation of committee person- 
nel be considered was based on two 
major thoughts: 


1. Any SAE member benefits from 
participation in committee work. 
It is desirable, therefore, to permit 
participation by as many mem- 
bers as possible—where this can 
be done without impairing the ef- 
fectiveness of the committee: 


2. For a committee to remain 
strong, it is essential that replace- 
ments be available for members 
who have become inactive or who 
have actually left the committee. 


Favorable Council action on the 
various recommendations would prob- 
ably take the form of amending vari- 
ous by-laws to make the new systems 
officially operative. By-law changes 
require presentation for discussion at 
two successive Council meetings, so, 
the earliest the proposed changes could 
become effective would be with the 
appointment of the 1954 administra- 
tive committees. 

Possibilities of devising satisfactory 
means of assuring “rotation” on other- 
than-administrative committees (such 
as the various Professional Activity 
Committees) are scheduled for further 
Council discussion and consideration 
in the months to come. 


hypersonic speed ranges. It will have 
two continuous 40 ~« 40-in. test sections 
and two intermittent 12 x 12-in. test 
sections. Electric motors to furnish 
the approximately 90,000 hp it takes to 
operate the large sections are being 
installed. The smaller sections are 
further along and are expected to be 
in operation sometime in March. 

Third major facility to be shown is 
the Propulsion Wind Tunnel designed 
for developmental testing of full-scale 
operating ramjet and turbojet power- 
plants installed in missiles and air- 
craft. It will include a transonic and 
a supersonic circuit, both driven from 
one set of drive motors of over 200,000- 
hp capacity. Test sections in both cir- 
cuits will be 16-ft square. The motor 
building has been erected together with 
an overhead crane way and a 150-ton 
crane. Portions of the transonic tun- 
nel are in place and the supporting 
buildings are partly erected. A 1-ft. 
square model of the test section of the 
transonic circuit has been operating 
since October 1952. 

As an introduction to some of the 
work going on at the Tullahoma fa- 
cilities, G. W. Newton will present a 
paper on “Simulated Flight for En- 
gines at AEDC” on Wednesday after- 
noon, April 22, two days before the 
tour, at an Aeronautic Meeting session 
at the Statler in New York. Newton 
works for ARO, Inc.—the firm which 
operates some of the Tullahoma test 
equipment for the Air Force—as chief 
of the Engine Test Facility. 

The U. S. Air Force extends its in- 
vitation to make this tour to all SAE 
members. To attend, a member should 
apply to SAE headquarters, 29 West 
39th St., New York 18, N. Y. by March 
10. No security clearance is needed. 
Cameras will not be permitted on the 
Site. 

SAE will arrange a special charter 
flight for members wishing to fly be- 
tween New York and the AEDC if suf- 
ficient applications for the flight are 
received. Plans call for buses to leave 
the Statler at 6:00 a.m. to get passen- 
gers at LaGuardia Airport in time for 
a prompt. 7:00 a.m. take-off. Break- 
fast will be served during the flight. 
The tour will last from 10:30 a.m. to 
4:30 p.m. The return flight is sched- 
uled to arrive at LaGuardia at 10:10 
p.m., and buses will return the group 
to Manhattan by about 11 p.m. 

For those not using this charter 
flight, there will be buses leaving The 
Hermitage hotel in Nashville at 8:00 
a.m. and Berry Airport at 8:30 a.m. 
for the AEDC. At the end of the tour, 
around 4:30 p.m., the buses will call 
for their passengers and deliver them 
back to Berry Airport and The Her- 
mitage at about 6:30 and 6:45 p.m., 
respectively. 

The Air Force has asked SAE to re- 
strict admission to the tour to SAE 
members because of the limited fa- 
cilities for guests at the Center. 
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HIGH-TEMPERATURE . . . 


. . . aircraft hydraulic sys- 
tems to get deep probing at 
Spring Aeronautic Meeting. 


O terrific is the interest in high-tem- 

perature aircraft hydraulic systems 
today that information-hungry engi- 
neers flock by the hundreds to every 
meeting of SAE Committee A-6, Air- 
craft Hydraulic and Pneumatic Equip- 
ment. 

Now, thanks in part to A-6’s decision 
to cosponsor 10 papers at the April 
SAE National Aeronautics Meeting 
with the SAE Aircraft and Air Trans- 
port Activities, a lot more SAE’ers and 
guests will get a chance to find out: 


@ WHAT are the limitations of syn- 
thetic rubber packings? 

@ WHAT requirements do high-tem- 
perature hydraulic fluids have to 
meet? 

WHAT are the special problems in- 
troduced by high-temperature hy- 
draulic systems in piloted aircraft 
and guided missiles? 

WHAT is being done to increase the 
reliability of existing and future air- 
craft hydraulic systems? 

WHAT pneumatic systems are used 
by the U. S. Air Force? 

WHAT is production and mainte- 
nance experience with high-pressure 
pneumatics in modern fighter air- 
craft? 

@ WHAT methods are used to predict 
pressure drop in pneumatic systems? 
In short, by the time the chairman 

raps his gavel closing the last of three 

Sessions, it’s believed that few ques- 


tions will be left unanswered—even 
though many problems will still re- 
main unsolved. 

Three men helped make possible 
this rich harvest of information— 
Weatherhead’s B. R. Teree, A-6 chair- 
man; Pan American’s Scott Flower, 
SAE Air Transport’s Meetings Vice- 
Chairman; and SAE Aircraft Activity 
Meetings Vice-Chairman J. D. Red- 
ding, Research and Development 
Board, Department of Defense. They 
planted the seeds that blossomed out 
into the 10 information-ripe papers. 


TEXAS... 


. . steps up SAE activity. 
“Texas Gulf Coast” is new 
Section; Texas Section ex- 
pands too. 


AE has been picking up fast down 

Texas way of late. With the en- 
dorsement of the Texas Section (which 
has been growing since 1942), Council 
has just approved establishment as an 
independent Section the former Hous- 
ton Division of the Texas Section. Ef- 
fective June, 1953, the new Section 
will be known as the Texas Gulf Coast 
Section. 

At the same time, Council approved 
addition of a new Regional Vice- 
Chairman to the elective officers of 
the Texas Section to represent its 
recently established San Antonio Di- 
vision. 


CLIK... 


... is key word in title of 
new SAE manual on oper- 
ation of Student Branches. 


é6st4gOW to Make a Student Branch 

Click” is the title and purpose of 
a new SAE Student Committee book- 
let. It has gone to all Student Branch 
Chairmen, Faculty Advisers, and those 
engaged in Section student work. Its 
aim is to answer questions and to give 
helpful suggestions on operating stu- 
dent groups. 


Manual Has 3 Main Sections 


This first edition, an attractive 28- 
page booklet, has three main sections 
following a brief foreword and intro- 
duction. Part I, “How to Organize a 
Student Branch or Club,” details 
necessary organization steps, shows 
how SAE Sections help SAE Student 
Branches and tells students about the 
SAE Placement Service. 

Part II, “How to Make the Student 
Branch or Club Click,” expands the 
main theme of the booklet and gives 
practical, usable “how-to-do-it” ideas 
for Student Branch operators. Part 
III, “From Student Enrollment to SAE 
Member,” clarifies the easy-to-take 
steps involved in this process and 
shows the student how to get the most 
from his SAE membership. 

With this first edition off the press, 
the Committee is already looking for- 
ward to a second edition. In it will 
be incorporated ideas and suggestions 
received from SAE users of the ideas 
given in the booklet. 


This Trio Planted the Seeds that Will Feed Information-Hungry Engineers 


B. R. Teree 


Chairman, Committee A-6 


Scott Flower 
Meetings Vice-Chairman, 
Air Transport 


J. D. Redding 


Meetings, Vice-Chairman, 
Aircraft 


They laid the groundwork that led to the presentation of 10 papers ripe with information about aircraft hy- 
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Powwow of Production Forum Planners 


At a recent meeting in New 
York, Dr. Michael Field, general 
chairman of the SAE Aeronautic 
Production Forum, briefed his 
panel leaders on the operation of 
a panel. He said that panel dis- 
cussions are audience participa- 
tion programs at which manu- 
facturing men can discuss their 
problems with specialists on the 
panel. 


AERO MEETING... . 


.. . will feature advanced 
powerplants at all-day con- 
fidential sessions. 


HE SAE National Aeronautic Meet- 

ing, April 20-24, will include a whole 
day of confidential sessions on turbo- 
jets, missiles, and rockets and a whole 
day of open sessions on aircraft hy- 
draulic and pneumatic systems ar- 
ranged with the cooperation of SAE 
Committee A-6, Aircraft Hydraulic 
and Pneumatic Equipment. In addi- 
tion, there will be four other open ses- 
sions and on ‘Thursday evening a 
dinner . . . besides the SAE Aeronau- 
tic Production Forum on Monday, 
April 20, the engineering display April 
21-23, and the tour of the Arnold Engi- 
neering Development Center at Tulla- 
homa, Tennessee on Friday, April 24. 

Those wishing to attend the con- 
fidential sessions should fill out the 
forms mailed to them late in January 
and return them before March 15 to 
SAE headquarters. ‘(Additional forms 
are available on request from the 
Meetings Division, Society of Automo- 
tive Engineers, 29 West 39th Street, 
New York 18, N. Y.) Air Force secur- 
ity officers are already processing 
forms which have been returned. 
Those cleared will receive admittance 
cards in the mails several weeks before 
the sessions. 

On Tuesday, April 21, Navy and Air 
Force representatives will touch off 
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Among 
meeting 
above) ; 


those present at the 
were (left to right 
H. Ford Dickie, General 
Electric, leader of the Manu- 
facturing Management Panel; 
J. R. Douslin, Wyman-Gordon, 
secretary of the Large Forgings 
and Castings Panel; Dr. Michael 
Watter, The Budd Co., leader of 
the Precision Forming and Join- 
ing Panel; E. F. Gibian, Thomp- 
son Products, member of the 


the day of confidential sessions at 
9:30 a.m. with a symposium on turbo- 
jet experience. The Army Nike sur- 
face-to-air missile, the Navy Regulus 
surface-to-surface missile, and the Air 
Force air-to-air missile will be dis- 
cussed at the afternoon session, sched- 
uled to begin at 2 p.m. The evening 
session, listed for 8 p.m., will cover 


PRE-1945 ... 


. . members of SAE Council now eligible for Appreci- 


ation Certificates. 


AE Council has just authorized the 

sending, on request, to Council 
members who served prior to 1945 the 
Certificate of Appreciation which has 
regularly been awarded since that date 
to Council members as their terms are 
completed. 

As shown in the illustration, tae cer- 
tificate reads “This is to certify that 
(name) served with distinction as a 
(office held) of the Society of Auto- 
motive Engineers during (date) and to 
express in behalf of the Society deep 
appreciation for his efforts.” 

All past Council members will be 
notified directly of the availability of 
their certificates as soon as the neces- 
sary processing has been completed 


Forum Executive Committee; K. 
W. Stalker, General Electric, 
leader of the Machining Panel; 
I. J. Keough, Republic Aviation, 
leader of the Machine Tools and 
Tooling Panel; Adam Hetzer, Re- 
public Aviation, secretary of the 
Machine Tools and _ Tooling 
Panel; and G. W. Motherwell, 
Wyman-Gordon, leader of the 
Large Forgings and Castings 
Panel. 


both American and Russian rocket 
powerplants. 

The open sessions on hydraulic and 
pneumatic systems will be held on 
Wednesday, April 22. Beginning at 
9:30 a.m. there will be a symposium on 
high-temperature hydraulic systems. 
The 2 p.m. session will consider how to 
design for increased reliability in hy- 
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draulic systems. At 8 p.m., designers 
will take up problems with pneumatic 
systems. 

Other open sessions at the Aero- 
nautic Meeting will cover turbine en- 
gine testing, experience with the 
British Comet, factors influencing air- 
plane costs, turbojet installation prob- 
lems, cockpit standardization, and 
aviation fuel economy. 

All these sessions will be held at the 
Hotel Statler, across the street from 
Pennsylvania Station, in New York 
City. 


AUSTRIAN . . . 


... engineers are guests of 
SAE Diesel Engine Activity 
Committee. 


RECENT conference between Aus- 

trian engineers and representatives 
of the SAE Diesel Engine Activity re- 
sulted in both groups acquiring a lib- 
eral education concerning diesel work 
in the other’s country. 

The Austrian Diesel Engine Indus- 
try Productivity Team is making a 5- 
week tour of American diesel engine 
industry. It is sponsored by the Aus- 
trian Government and Industry and 
the Mutual Security Agency. 

SAE Diesel Activity representatives 
at the meeting were: John W. Penn- 
ington, 1953 SAE vice-president for 
the Activity, and executive engineer, 
Metal Products Division, Koppers Co., 
Inc., John Dickson, chief engineer, 
Diesel Engine Division, GMC; Ervin L. 
Dahlund, chief engineer, Fairbanks, 
Morse, & Co.; and H. F. Bryan, assis- 
tant development chief engineer, In- 
dustrial Power Division, International 
Harvester Co. 

Although arranged mainly to ap- 
prise the Austrians of American diesel 
engine work, our engineers learned 
many interesting details about Euro- 
pean practice. They found out, for 
instance, that many more small, single- 
cylinder and 2-cylinder diesel engines 
are built in Austria and cvher parts of 
Europe than in America because of the 
high price of gasoline in Europe, mak- 
ing the operation of gasoline engines 
too expensive a proposition over there. 
In America not only is gasoline rela- 
tively cheap and plentiful but small 
gasoline engines are built so economi- 
cally. As a matter of fact, it was 
pointed out that in some cases injec- 
tion equipment would be so expensive 
that it would cost more than the com- 
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FVERYBODY ... 


... has his own definition of meaning of SAE. 
Here's one by a fellow who has been close to 
Society people and problems for some time. 


John Warner was talking informally at the first meeting of 
the 1953 SAE Council. He was talking of SAE—its organization, 
its procedures .. . and its people. 


He seemed to be talking chiefly as one who has long participated 
in SAE’s progress and pains, rather than officially as its Secre- 
tary and General Manager. At one point, he got to speculating on 
what SAE really means. 


“Certainly,” he said, “SAE means different things to different 
people ... and different things to the same person at different 
times. 


“So each member is constantly writing and rewriting his own 
definition . . . And it’s the sum of those definitions that charts 
the course and progress of the Society from year to year.” 


Then he continued: “Like the rest of you, I keep writing and 
rewriting my own definition, too. But there is one concept of 
SAE that becomes more and more firmly fixed as part of every 
definition that comes to my mind . . . It runs something like this: 


“SAE is a_ flesh-and-blood 
family of professional men 
engaged in related endeavors. 
Through it, they create and 
grow and advance together. 
Together’ is the important 
word in that sentence!) 


“As participating members of 
the family, they find ways to 
express usefully almost every 
individual talent they may 
have ... Through that ex- 
pression, they gain much 
satisfaction for their creative 
desires. 


“By the nature of these op- 
portunities, SAE is most re- 
warding to those who use it 
as a facility for giving of 
themselves for the benefit of 
others.” 





plete competing 
gasoline engine 

Our engineers 
also learned 
that Europeans 
don’t put as 
high horse- 
power into 
trucks as we do 
—as required by 
state laws—so 
as not to ob- 
struct traffic on 
hills. For ex- 
ample, in Amer- 
ica a 100-hp 
diesel goes into 

i. 7 
- oa John W. Pennington 
goes into a 
4-ton truck. 

The European Team _ sees little 
chance of reducing fuel consumption 
much below 0.41 lb per bhp-hr for 
truck diesels and 0.375 lb per bhp-hr 
for railroad diesels. The Americans 
believe, however, that as low as 0.32 
lb per bhp-hr is a possibility in the 
future. 


TOMORROW'S ... 


Production theme of 
Production Meeting in 
Cleveland this Month. 


ANUFACTURING men will get a 

glimpse of what the future holds at 
the SAE National Production Meeting 
in Cleveland, March 25-27. (See pro- 
gram on pages 86-87.) 

Among the crystal gazers will be 
Emil Gibian, chief industrial engineer 
of Thompson Products, Inc., and 1952 
SAE vice president. Gibian will fore- 
cast developments in production tech- 
niques and manufacturing manage- 
ment controls that will be in use by 
1963. He has been talking with leading 
industrialists and manufacturing ex- 
ecutives and will report their expecta- 
tions for production in the future. 

Paul Miller, general chairman of the 
meeting, reports that the Production 


You'll Be Interested to Know That... . 


NORMAN P. MOLLINGER, of the Ladish Co., has been appointed 
general chairman of the 1953 SAE Tractor Production Forum, to be 


held in Milwaukee on September 14. 


W. A. Roberts, president of 


Allis-Chalmers, has agreed to serve as sponsor of the Forum. 


THE 1954 SAE NATIONAL TRANSPORTATION MEETING will be 


held in Boston during the fall of ‘54. 


The SAE Truck & Bus Ac- 


tivity Committee and the SAE Transportation & Maintenance Ac- 
tivity Committee both agreed to this. 


* 


* 


W. J. SWEENEY has been elected president of the Coordinating Re- 
search Council, Inc., succeeding C. E. Frudden who has retired from 
the CRC board of directors. Earle S. MacPherson has succeeded Mr. 
Sweeney as CRC vice-president. Sweeney is vice-president, research 
and development, Standard Oil Development Co. while MacPherson 
is vice president of engineering, Ford Motor Co. 

L. L. Bower, chief engineer, Waukesha Motor Co., has been elected 
to succeed Mr. Frudden as a mémber of the Board of Directors. He 
has also been appointed a member of the Executive Committee. 


Paul Miller 


Forum panels, slated for the first day 
of the meeting, are loaded with out- 
standing production specialists from 
all parts of the country. Says Miller, 
“Here is an opportunity to get top- 
notch consultation on your manufac- 
turing problems. The only price you 
pay is to put in an appearance at the 
sessions.” 

Pretty down-to-earth crystal gazing 
will be served up by D. S. Harder and 
D. J. Davis, of Ford Motor Co. They 
will take a realistic look at automa- 
tion—what changes it will bring to the 
factory of the future and its manage- 
ment. One of the things manufactur- 
ing management will need is better 
forecasting tools. John D. Lathrop, of 
Arthur D. Little, and E. D. Minett, 
Radio Corp. of America, will tell how 
the operations research technique can 
be put to work in industry. They will 
show ways in which it can be used as 
an aid to the big problem facing ex- 
ecutives . . . coming up with the right 
decisions, 

Pretty advanced information on 
manufacturing techniques also will be 
disclosed by J. H. Friedman, of Na- 
tional Machinery Co., and H. H. Whit- 
tingham, Detroit Gear Division, Borg- 
Warner Corp. 

Friedman will talk about hot and 
cold extrusions. He'll point out new 
developments in the extrusion fleld. 
Whittingham will spotlight unusual 
probiems in machining automatic 
transmission parts. He’ll illustrate his 
talk extensively with slides showing 
unique techniques for achieving high 
precision in high production quantities 
at low cost. 

Plant trips will round out the Cleve- 
land meeting. Tours of the Ford foun- 
dry and engine plant and Cadillac’s 
tank plant will reveal some of the most 
modern and unique facilities in the 
industry. 

Buses will be available for transpor- 
tation from the Hotel Statler, where 
the meeting is being held, to the two 
plants. Arrangements also have been 
made for serving lunch at both plants. 
The price: $1.25 for the round-trip bus 
trip and $2.00 for the luncheon. 
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SECTIONS . . . 


... to get Activity help on possible authors and topics 


for Section sessions. 


EONARD Raymond, Sections Com- 

mittee representative on the SAE 
Meetings Committee, has arranged for 
cooperation of Activity meeting groups 
with those responsible for arranging 
Section meetings. 


According to a plan made by the 
Meetings Committee on January 13, 
assistance to Sections in obtaining 
good papers will be offered in two 
ways: (1) Activity Committee agenda 
will regularly advise those groups that 


National Meetings . . . 


Meeting 


PASSENGER CAR, BODY, and 
MATERIALS 


PRODUCTION 


AERONAUTIC PRODUCTION 
FORUM 


and 


NATIONAL AERONAUTIC MEETING 
and AIRCRAFT ENGINEERING 
DISPLAY 


SUMMER 


INTERNATIONAL WEST COAST 


TRACTOR and PRODUCTION 
FORUM 


AERONAUTIC MEETING and 
AIRCRAFT ENGINEERING DISPLAY 
and AIRCRAFT PRODUCTION 
FORUM 


INTERNATIONAL PRODUCTION 
TRANSPORTATION 
DIESEL ENGINE 


FUELS G&G LUBRICANTS 


ANNUAL and 
ENGINEERING DISPLAY 


MARCH, 1953 


1953 


March 3-5 


March 25-27 


April 20 


April 21-23 


June 7-12 


Aug. 17-19 


Sept. 14-17 


Sept. 29-Oct. 3 


Oct. 29-30 
Nov. 2-4 
Nov. 3-4 


Nov. 5-6 


1954 


Jan. 11-15 


Sections would appreciate their re- 
ferring for Section consideration pa- 
pers suitable for Section presentation; 
and (2) Raymond will let each Sec- 
tion chairman know he is free to call 
upon any one of the 12 Activity Com- 
mittees for assistance in locating pa- 
pers. To facilitate contacts, each Sec- 
tion chairman will be supplied with 
a list of the Vice-Chairman for Meet- 
ings of the 12 Activity Committees. 
(These names also appear in lists near 
the front of the 1953 Roster which 
went into the mails late in January.) 


The Sheraton-Cadillac, Detroit 


Hotel Statler, Cleveland 


Hotel McAlpin and Hotel Governor 
Clinton, New York City 


Hotel Statler, New York City 


The Ambassador and Ritz-Carlton 
Atlantic City, N. }. 


Georgia Hotel, Vancouver, B. C. 


Hotel Schroeder, Milwaukee 


Hotel Statler, Los Angeles 


Royal York Hotel, Toronto 
Conrad Hilton, Chicago 
Conrad Hilton, Chicago 


Conrad Hilton, Chicago 


The Sheraton-Cadillac and 
Hotel Statler, Detroit 





Wednesday, March 25 


Production Forum 


Chairman—PAUL A. MILLER, 
The Leece-Neville Co 


Eight separate informal gatherings to ex- 
change information and experience on vital 
production problems. Each group will have 
a panel of experts available all day to an- 
swer questions. Come early; quiz the ex- 
perts; and go home with the answers. 


ALL PANEL DISCUSSIONS 10:00 A.M. 
TO 12:00 NOON 


2:00 P.M. TO 4:00 P.M. 
Mezzanine, Ballroom Floor 


Quality Control: 


Organizing for the control of quality, to 
get maximum participation of all elements 
of a modern manufacturing organization 
in the quality problem, will keynote the 
discussion. Application of statistical tech- 
niques and new inspection tooling in 
modern manufacturing processes will be of 
interest to all in the field of production 


Panel Leader 
E. Gray, Director of Quality Control, The 
White Motor Co 
Panel Secretary 
F. Galbos, Assistant Chief 
The White Motor Co 


Panel Members 

J. M. Juran, Consulting Management 
Engineer, New York University 

R. S. Saddoris, Director of Quality, A. 
O. Smith Corp 

H. Weissbrodt, Works Manager, Inter- 
national Harvester Co 

W. H. Smith, Manager, Analysis Dept., 
Quality Control Manufacturing Staff, 
Ford Motor Co 

C. 0. Gossom, Quality Control, Chev- 
rolet Div., General Motors Corp. 

James Rayer, Staff Supervisor—Quality, 
The Timken-Detroit Axle Co 


Inspector, 


Production Centrol: 


Discussion on accepted practices of 
stocking, handling, control, and flow of 
raw material and work in process stock 
Production control as required with ex 
panding industry for production of to 
morrow 


Panel Leader: 


D. §S. Kimball, Jr., General Manager, 
Bendix-Westinghouse Automotive Air 
Brake Co 


1953 SAE National Production 


Panel Secretary: 
Russell Wetzel, Production Sales Man- 
ager, Bendix-Westinghouse Auto- 
motive Air Brake Co 


Panel Members: 


Eric Thompsett, Factory Manager, Valve 
Division, Eaton Manufacturing Co 
C. F. McElwain, Works Manager, Inter- 
national Business Machine Co. 

A. C. Schliewen, Factory Manager, Mack 
Manufacturing Corp. 

J. &. Adams, Director Purchases and 
Planning, The White Motor Co. 

R. C. Stupp, Plant Manager, Oliver Corp. 


Grinding and Cutting Tools: 


This panel will deal with current grind- 
ing practices in the automotive and aircraft 
industry, particularly in the engine parts 
manufacture Also, present-day practices 
employed by the industry on design, use, 
and maintenance of cutting tools 


Panel Leader 
A. Karabinus, Assistant Division Man- 
ager, Valve Div., Thompson Aircraft 
Products, Inc 


Panel Secretary: 


W. D. Achor, Valve Quality Control Co 


ordinator, Thompson Products, Inc. 


Panel Members 
j. L. Bunce, Factory Manager, Pratt G 
Whitney Aijrcraft Div., United Aijr- 
craft Corp 
George Pascoe, Manager, Design and 
Standards Dept., Manufacturing En- 
gineering Office, Ford Motor Co 
J. CG. Gaul, The Cleveland Pneumatic 
Tool Co 
W. B. Shimer, 
chanic, DeSoto 


Assistant Master Me- 
Div., Chrysler Corp 


Foundry: 


Techniques developed to cope with in- 
creased demands on the foundry industry 
What is the latest development regarding 
foundry? Practices required for mass 
production. Attend this panel for the 
answers 


Panel Leader 
E. C. Jeter, Plant Manager, Ford Motor 
Co. 


Panel Secretary 


J. Stirling, Supervisor of Training Sec- 
tion, Ford Motor Co 


Panel Members 


Al Hinton, Plant Manager, Cleveland 


Sand Foundry, Aluminum Co. of 
America 

Alex Barczak, Works Manager, Superior 
Foundry Inc 

William Phillips, Sales Manager, Cruci- 
ble Steel Casting Co. 

F. J. Pfarr, Plant Manager, Lake City 
Malleable Co 

Frank O'Malley, Personne! Director, 
Ferro Machine G Foundry, Inc 


Forgings: 


Current manufacturing techniques ne- 
cessitated by changing configuration and 
improved performance require new meth- 
ods to cope quickly with the problems 
created by these trends. Maintenance of 
costs at minimum also will be presented 
and discussed. 


Panel Leader 


C. H. Smith, Jr., President, Stee! 
provement and Forge Co 


Im- 


Panel Secretary 


Raymond Seabury, Secretary-Treasurer, 
Drop Forging Assn 


Panel Members: 

T. E. Darnton, Assistant Works Man- 
ager, Oldsmobile Forge Div., General 
Motors Corp 

R. E. Hess, Factory Manager, Transue 
and Williams Steel Forging Corp 

F. A. Rood, Master Mechanic, Chevrolet 
Forge Div., General Motors Corp 

R. G. Friedman, Vice President, National 
Machinery Co. 

E. C. Clarke, Jr. Vice President and 
General Manager, Chambersburg En- 
gineering Co 


Material Handling: 


Is quantity production required for effi- 
cient material handling? Cost reductions 
with correct material handling. This panel 
will offer suggestive corrections for ma- 
terial handling problems 


Panel Leader 
H. O. Horning, Material Handling and 
Packaging Engineer, Staff Masters 
Mechanics Div., Chrysler Corp. 


Panel Secretary 
S. D. Sanders, Administrative Consultant, 
The Leece-Neville Co 
Panel Members: 


Harry Diefendorf, Consultant and Ma- 
terial Handling and Package Engineer 
D. W. Kelsey, Material Handling En- 
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Meeting and Forum 
Hotel Statler, Geveland, March 25-27 


gineer, Union Steel Products 

Al Blatz, Material Handling and Pack- 
age Engineer, A. O. Smith Corp. 

A. Hancox, Plant Layout Engineer, 
Cleveland Graphite and Bronze Co. 


Preventive Maintenance of 
Plant Equipment: 

The relationship of preventive mainte- 
nance to production planning is controlled 
costs. 

Panel Leader: 
W. J. Collier, Plant Engineer, Thompson 
Products, Inc. 
Panel Secretary 


Anthony Lucian, 
Thompson Products, 


Industrial Engineer, 


Inc. 


Panel Members 


1. N. Tull, Superintendent, 
Dept., Republic Steel Corp. 

S. H. Janmeski, Master Mechanic, Ladish 
Co 

Jim Sclomon, Chief Engineer, National 
Machinery Co. 

Leo Milan, Chief Plant Engineer, Douglas 
Aircraft Co., Inc., Tulsa Plant 


Electrical 


Progressive Assembly Technique 
and Methods: 


A review of economics and mechanics 
of present-day progressive assembly tech- 
niques as practiced in the various branches 
of the automotive industry 


Panel Leader 
W. L. McCarthy, Assistant Factory Man- 
ager, Delco-Remy Div., General Mo- 
tors Corp 


Panel Secretary 
H. G. Riggs, Starting Motor Plant Super- 
intendent, Delco-Remy Div., General 
Motors Corp 


Panel Members 


L. E. Drum, Works Manager, Interna- 
tional Harvester Co. 

D. Dowling, Superintendent, Assembly, 
Cummins Engine Co. 

W. B. Terbeek, Works Manager, The 
White Motor Co. 

George Bluth, General Chief, Inspection, 
Willys-Overland Motors, Inc. 
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Thursday, March 26 


9:30 a.m. Euclid Ballroom 


“‘Welcome’’—Paul A. Miller, General 
Chairman of Meeting 
“Production Tomorrow” 

E. F. Gibian 
1952 SAE Vice-President for 
Activity 
Chairman—R, F. Steeneck, 
Fafnir Bearing Co. 
Secretary—A. D. Gilchrist, 
The Leece-Neville Co. 


Production 


The Automatic Factory? 
D. S. Harder and D. j. 
Motor Co. 


Automation 
at lower cost 
cannct eliminate 
— must 
reallocation, control, 
and other pertinent 


Davis, Ford 


promises faster 
with greater 
thinking 

comprehend 
maintenance, 
factors 


production 
safety, but 
Automation 
manpower 
eco 
nomics, 


Hot and Cold Extrusions 
J. H. Friedman, President, 
Machinery Co. 


Through hot and cold extrusion dies pass 
the world’s most famous forgings! Old 
yet ever-new technique, it is essential 
to military, automotive, agricultural, and 
industrial production; source of countless, 
complicated components of industry. 


National 


2:00 p.m. Euclid Ballroom 
Chairman—H. S$. Highet, 
Cleveland Graphite Bronze Co. 
Secretary—T. R. Thoren, 
Thompson Products, Inc 


Operations Research as Applied to Indus- 

trial Production and Development 
J. B. Lathrop, Arthur D. Little, Inc., and 
E. D. Minett, Radio Corp. of America 


Operations research is helping manage 
ment to make correct and constructive 
decisions Present uses include evalu 
ating new developments, production 
scheduling, and determining cost fac 
tors in machine operation 


Unusual Problems in Machining Automatic 


Transmission Parts 
H. H. Whittingham, Detroit Gear Div., 
Borg-Warner Corp. 


Out-of-the-ordinary requirements call 
for unusual operations and techniques in 
producing highly precisioned parts for 
automatic transmissions Slides show 
how high production at low cost still 
is possible 


5:45 p.m. to 6:45 p.m. Ohio Room 


Reception 


SAE Cleveland Section——Host 


7: 00 p.m. Grand Ballroom 


Dinner 


Paul A. Miller, 
General Chairman of Meeting 


E. K. Brown, 
Vice Chairman, SAE Cleveland Section 


A. T. Colwell 


Toastmaster 


“Preparedness and Production” 


ROBERT CASS, SAE President 


and 
Assistant to President The White Motor Co. 


Friday, March 27 


Plant Tours 


9:30 a.m. to 12:00 Noon 


Group |... Cadillac Tank Plant 


Group 2..Ford Foundry and Engine Plant 


1:30 p.m. to 4:00 p.m. 


Group |..Ford Foundry and Engine Plant 


Group 2 Cadillac Tank Flant 


Special buses will pick up and return the 
groups to the Hotel Statler Luncheon 
will be served at respective plants. 


c 


Round-trip bus $1.25 
Luncheon 2.00 


Total $3.25 


Tickets and additional information may be 
obtained at Registration Desk during meet- 


ing. 
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Members 


H. M. TAYLOR has been elected vice-president 
in charge of manufacturers sales of the Fire- 
stone Tire and Rubber Co., Akron, Ohio. Taylor 
joined Firestone in 1915, and has been with the 
manufacturers sales staff since 1921. He has 
been manufacturers sales manager since 1944. 


GEORGE J. HUEBNER, JR., has been named 
executive engineer in charge of Chrysler Corp.’s 
guided missile project for the Army. Huebner 
was previously chief engineer for research. 


LAWRENCE H. FLORA has been named director 
of engineering of Tinnerman Products, Inc., 
Cleveland. He has been with Tinnerman since 
1942, and was head of the development depart- 
ment until becoming chief engineer in 1949. 


DAVID S. BURNETT has been named sales man- 
ager of the automotive division of Detroit Steel 
Products Co., succeeding SAMUEL P. HESS, 
who has retired after 40 years’ service with the 
company. Burnett has been assistant sales man- 
ager of the division since joining Detroit Steel 
Products a year ago. 


A. E. KIMBERLY has been named 
chief engineer of DeSoto Division of 
Chrysler Corp., and ROBERT ANDER- 
SON has been named chief engineer 
of Chrysler’s Plymouth Division. Kim- 
berly was previously staff engineer in 
charge of mechanical laboratories in 
Chrysler’s engineering division, and 
Anderson was assistant body engineer 
for the engineering division. 


LYSLE A. WOOD, Boeing Airplane 
Co. chief engineer since 1948, has been 
named to the newly-created post of 
director of pilotless aircraft. Wood, 
who joined Boeing in 1926, was as- 
sistant chief engineer for five years 
before becoming chief engineer, and 
prior to that headed the project groups 
responsible for the design of the Boeing 
Stratoliner and Model 214 flying boat. 


CURT H. GARMAGER is now di- 
rector of engineering for Rockford 
Clutch Division of Borg-Warner Corp., 
Rockford, Ill. Garmager was pre- 
viously with Dearborn Motors Corp., 
Birmingham, Mich. 


PERCY L. BARTER has retired as 
first vice-president of McCord Corp., 
Detroit, and is now living in Salisbury, 
Conn. Barter first joined the McCords 
in Chicago in 1906, and moved to De- 
troit in 1909 when the corporation was 
established there, serving as_ sales 
manager and later vice-president until 
his recent retirement. He has been 
an SAE member since 1913. 


JOHN W. WEAVER has been named 
sales manager of the Casting Division 
of Waukesha Foundry Co., Waukesha, 
Wis. He has been with the company’s 
sales department for the past 18 years. 
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HAROLD S. VANCE (right), chairman and president of 
the Studebaker Corp., has announced that PAUL G. HOFF- 
MAN (left), former president of the company, who re- 
signed Feb. 4 as head of the Ford Foundation, has returned 
to Studebaker as chairman of the board of directors. 

Vance, who will continue as president and chief execu- 
tive officer of Studebaker, pointed out that Hoffman has 
been associated with the company for 38 of the past 42 
years. 

In 1935 Hoffman was named president and Vance was 
named chairman. They served together until 1948 when 
Hoffman was granted leave of absence to become the first 
administrator for the Economic Cooperation Administra- 
tion. In 1950 he became president of the Ford Foundation 
and for the past two years has directed the affairs of that 
organization. 

Hoffman resigned his Ford post because the trustees of 
the Ford Foundation had decided to consolidate operating 
functions of the Foundation in the East. He plans, how- 
ever, to devote such time as he can to some of the im- 
portant Ford Foundation projects now under way and lend 
whatever advice and assistance the trustees and adminis- 
trative officers may desire. 


Back Together Again... 


J. EDWARD TAYLOR has been 
named director of automotive engi- 
neering division, one of two new di- 
visions of Gulf Research and Develop- 
ment Co., Pittsburgh, Pa. Taylor was 
previously a member of the product 
development and product engineering 
department. CHARLES W. BUTLER 
and R. L. KIRKPATRICK were named 
assistants to the director of automo- 
tive engineering. Butler was pre- 
viously chief automotive engineer, and 
Kirkpatrick was assistant chief auto- 
motive engineer. 


T. A. LaBRECQUE has been elected a vice- 
president of the Hilliard Corp., Elmira, N. Y. 
He will continue as manager of Hilliard’s puri- 
fier division in charge of sales and engineering. 
LaBrecque has been associated with the corpora- 
tion since 1926. 


CHARLES H. JUDD is now president of the new 
firm of Judd Industries, Inc., Cleveland, Ohio. 
Judd was formerly general manager of the Reid 
Products Division of the Standard Products Co. 
and Multiple Products, and has been a director 
of Lamson and Sessions Co. since 1946. He has 
previously served as chief engineer of Tinner- 
man Products, Cleveland, vice-president of the 
Prestole Corp., Toledo, and stamping adviser to 
Simmonds Accessories, Ltd., in London and Paris. 


OSBORN H. CILLEY has been 
named general manager of the U. S. 
Asbestos—Grey-Rock Division of Ray- 
bestos-Manhattan, Inc., Manheim, Pa. 
Cilley is also a vice-president and di- 
rector of the corporation. He has been 
with the division since 1920. 


VICTOR A. OLSEN has retired as 
general manager of GMC’s Detroit 
Transmission Division after 37 years 
of service with General Motors Corp. 


' Sun Oil Promotions 
K. E. COPPOCK, assistant chief en- 


gineer of GMC’s Fisher Body Division, 
has. been elected president of the 
American Soctety of Body Engineers 
for the coming year, and A. F. DE- 
BICKI, styling representative for the 
Fisher Body engineering division, has 
been elected to the Society’s board of 


Clayden 
directors. y 


T. K. GREENLEE has been named 
chief electro-mechanical engineer for 
Lear, Inc., Grand Rapids, Mich. 
Greenlee was previously chief engineer 
of the Barber-Colman Co., in charge 
of actuator and controls development. 
He is a member of SAE’s Committee 
A-9 on aircraft air conditioning. 
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A. L. CLAYDEN has been named 
technical associate for the research 
and development department of Sun 
Oil Co., Marcus Hoek, Pa. Clayden, an 
SAE member since 1910, will serve as 
a staff assistant on problems dealing 
with automotive matters. 

Born in England, Clayden has been 
a Sun engineer for 30 years. 


JOHN G. MOXEY, JR., will succeed 
Clayden as manager of the depart- 
ment’s automotive laboratory. He was 
previously assistant manager of the 
laboratory. Clayden was SAE vice- 
president representing fuels and lubri- 
cants activity in 1934; Moxey was vice- 
president representing the same activ- 
ity in 1952. 
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PAUL B. BEST, JR., has joined Hupp Corp. as 
general sales manager. Best will make his head- 
quarters at Hupp’s Detroit plant. He was pre- 
viously vice-president in charge of series motor 
sales for the Redmond Co., Owosso, Mich. 


R. D. JACOBS II has been named to head sales 
and engineering activities of the new industrial 
and marine engine division of Reo Motors, Inc., 
Lansing, Mich. Jacobs joined Reo in 1951 to 
assist in the preliminary groundwork for the di- 
vision. He was previously an adviser for GMC’s 
Detroit Diesel] Engine Division on marine instal- 
lations. 


REUBEN E. FIELDER has retired from the 
coach sales department of GMC ‘Truck and 
Coach Division, Pontiac, Mich. For the past 17 
years, Fielder has been Canadian representative 
for the company. A graduate of the Polytech- 
nical College, London, he entered the transpor- 
tation industry with the Fifth Avenue Coach Co. 
in New York and became chief engineer of 
maintenance and construction before joining 
the Yellow Truck and Coach Co. in 1925. Fielder 
will continue to make his home in Grosse Pointe, 
Mich., and plans work as a bus transportation 


JOHN WALDHERR, JR., has been 
named director of engineering of Air- 
tex Products, Inc., Fairfield, Ill., which 
was formerly Chefford Master Mfg. Co. 
Waldherr was previously chief design 
engineer for the company. 


WILLIAM E. RICE has joined Clark 
Equipment Co., Buchanan, Mich., as 
automotive products engineer. Rice 
was previously with GMC’s Truck and 
Coach Division, Pontiac, Mich., as 
senior project and design engineer. 


C. J. REESE, president and general 
manager of Continental Motors Corp., 
was speaker at the recent “manage- 
ment night” of the Michigan Section 
of the American Society for Quality 
Control held in Detroit. 


J. E. HACKER has been promoted 
to works manager at GMC’s Electro- 
Motive Division, LaGrange, Ill. He 
had previously been assistant works 
manager since coming to the division 
from Cleveland Diesel Engine Division 
in 1948. Hacker was SAE vice-presi- 
dent representing production engineer- 
ing in 1944, and is a past chairman of 
Cleveland Section. 


ARTHUR E. STONE of Solar Air- 
craft Co., San Diego, Calif., is now 
on military leave of absence to serve 
with the U. S. Army. 


TAO-WEN MA is now associated 
with the Bridgeport Thermostat Co., 


Bridgeport, Conn. He was previously 
engineer for Wolverine Motor Works 
in Bridgeport. 


and financial consultant. 


TORE FRANZEN has retired as staff engineer 
of Chrysler Corp. and is now engineering 
representative of the Burton Auto Spring 
Corp. of Chicago, Ill. He will continue to live 
in Grosse Pointe, Mich. 

Franzen came to Chrysler in 1928 after hav- 
ing served as assistant chief engineer of De- 
troit Steel Products Co. A native of Sweden, 
he came to the United States in 1912. During 
the last war, he served with the Army Ord- 
nance in Europe. 

He has given several papers before the 
Society on spring suspension and allied sub- 
jects. He was chairman of Detroit Section 
in 1941 and 1942, and is now chairman of 
the Spring Committee of the Technical Board. 


Tore Franzen (left) was honored by his Chrysler associates at a banquet 

in his honor when he retired as staff engineer of Chrysler, after 25 

years with the corporation. Vice-President James C. Zeder (right) 
extends best wishes from the group 
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CHARLES L. GAGE is now a project 
engineer for Weber Aircraft Corp., 
Burbank, Calif. Gage was formerly 
with Hughes Aircraft Co., Culver City, 
Calif., as mechanical engineer and de- 
signer. 


PAUL R. CHURAN is now automo- 
tive engineer for the U. S. Post Office 
in Washington, D.C. Churan’s duties 
involve consulting on plans and speci- 
fications for new wheeled vehicles and 
conducting research to determine vehi- 
cle types and designs best adapted to 
the postal services. He was previously 
automotive design engineer at Detroit 
Tank Arsenal, Detroit, and before that 
was with General Motors Corp. for 12 
years. 


WILLIAM R. CUBBINS has been 
promoted to assistant manager of the 
national and fleet sales division of 
Mack Motor Truck Corp., New York 
City. Cubbins was previously national 
account sales representative for the 
company. 


WILLIAM C. SPOUSE is now sales 
engineer for Purves Ritchie, Ltd., Van- 
couver, B. C. Spouse was previously 
mechanical superintendent of the 
British Columbia Forest Service. 


CLAY P. BEDFORD, president and 
director of Chase Aircraft Co., Inc., 
has been elected a trustee of Rensse- 
laer Polytechnic Institute. Bedford, a 
1925 graduate of R.P.I., has been with 
Chase Aircraft since last May, when 
he completed a year’s work in Wash- 
ington as special assistant to the Di- 
rector of Defense Mobilization and 
the Secretary of Defense. Before that 
he was executive vice-president and 
director of the Kaiser-Frazer Corp. 


T. RUSSELL MOYLE has joined the 
Paxton Engineering Co., Los Angeles, 
Calif.. as senior design engineer on 
chassis components. Moyle was pre- 
viously a design engineer for Harley- 
Davidson Motor Co., Milwaukee, Wis. 


LOVELL SHOCKEY has been named 
president of the Dunham Co., Berea, 
Ohio. Shockey was previously chief 
engineer of the White Sewing Ma- 
chine Corp., Cleveland. 


FRANK 5S. BRYAN, associate fuels 
and lubricants engineer for Standard 
Oil Co. of California, has been trans- 
ferred from the company’s offices in 
Pasco, Wash., to Boise, Idaho. 


RALPH J. SHIELDS is now service 
manager of Cummins Diesel Sales of 
British Columbia, Ltd., Vancouver. 
Shields was formerly regional service 
representative for Cummins Engine 
Co. in Columbus, Ind. 
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Esso Laboratories Appointments 


Tongberg 


Fleming 


DR. CARL O. TONGBERG has been named direc- 
tor of the research division of the Esso Laboratories 
of Standard Oil Development Co., Linden, N. J. 
DR. CHARLES L. FLEMING, JR., formerly assist- 
ant director, succeeds Tongberg as associate di- 


rector, and GORDON W. DUNCAN moves up from 


Pennekamp 


research engineer to assistant director. 


ELFRIED F. H. PENNEKAMP was named to head 
the additives section of the research division. He 


was previously reearch group leader. 


GEORGE 58. 


TOBIAS, formerly research engineer, assumes new 
responsibilities as aviation contact representative. 


S. D. DEN UYL, president of Bohn 
Aluminum and Brass Corp., Detroit, 
was elected a vice-president of the 
Aluminum Association for 1953 at the 
association’s annual meeting held in 
New York Jan. 20-22, and R. A. 
BLANCHARD, sales manager of De- 
troit Gasket and Mfg. Co., was elected 
a director-at-large for a three-year 
term. 


HUGH W. MacDONALD is now with 
Stevens Institute of Technology, Ho- 
boken, N. J., as deputy director of the 
experimental towing tank. 


HJALMAR STROM has retired as 
technical sales manager of oy Esso ab, 
Helsinki, Finland. He will continue to 
run his own technical book publishing 
company. 


H. W. TOOMEY, Latin American 
Division manager for Pan American 
World Airways, has moved his head- 
quarters from Miami to Rio de Janeiro. 


LEWIS E. WILLIAMS is now a sales 
engineer for Huppert Equipment Co., 
Waukesha, Wis. He was previously 
sales engineer for Waukesha Motor Co. 


Tobias 


FRED C. HEINIG has been named 
chief fleld service representative for 
the newly-established gas turbine fleld 
service unit of Solar Aircraft Co., San 
Diego, Calif. Heinig was previously 
project engineer for Solar. 


T. L. ROBINSON, who was formerly 
president of the Wel-Met Co., Kent, 
Ohio, is now president of Powdercraft 
Corp., Spartanburg, S. C. 


LeGRAND H. LULL is now a director 
of the Baker-Lull Corp., Minneapolis, 
Minn. Lull was previously president 
of the newly-acquired subsidiary of 
the Baker-Raulang Co., which was 
formerly called Lull Mfg. Corp. 


Secretary of Defense CHARLES E, 
WILSON received the 1952 George 
Washington Carver Memorial Institute 
Gold Award on Jan. 19 for his “out- 
standing contributions to the better- 
ment of race relations and human wel- 
fare.” Wilson was selected to receive 
the award not only for his personal 
activities, but for his policies as presi- 
dent of General Motors, the post he 
recently left to join the cabinet of 
President Eisenhower. 
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JOHN SASSO has been elected vice-president of 
G. M. Basford Co. advertising agency. He joined 
the company in 1952 and is responsible for the 
direction of industrial publicity and technical 
literature. 


ARTHUR H. KIBIGER has joined Chrysler 
Corp., Detroit, to head the corporation’s new 
advanced styling studio. Kibiger was formerly 
director of styling for Willys-Overland Motors, 
Inc., Toledo, Ohio, for more than six years, and 
was assistant director of styling for Hudson for 
12 years before that. 


CARL E. SCHMITZ has been named vice-presi- 
dent in charge of sales of the Crane Packing Co., 
Chicago, Ill. Schmitz’ former title was vice- 
president and director of engineering. He has 
been with Crane since 1942. 


DR. ARTHUR A. BROWN has been appointed 
vice-president of Bowser Technical Refrigera- 
tion, Terryville, Conn. Prior to joining Bowser, 
Brown was with Pratt and Whitney Aircraft for 
12 years, serving as test engineer, assistant proj- 
ect engineer, and chief installation laboratory 
engineer. During 1951-52, he was chairman of 
the subcommittee on icing problems of the NACA. 


ROBERT G. LYON has been named account ex- 
ecutive for Ross Roy, Inc., Detroit. He was pre- 
viously technical director for the firm, which 
he joined in 1948. 


DR. JOHN W. ENELL, assistant professor of in- 
dustrial engineering at New York University, 
recently returned from a three-month govern- 
ment mission to Europe. Sponsored by the U. S. 
Mutual Security Agency, he served as manage- 
ment adviser to 20 manufacturers in the Italian 
electrical industry, giving aid particularly on 
problems of quality control. 


ALLAN C. LEWIS has been named 
assistant chief inspector of the car 
building division of Chrysler Corp., 
Detroit. He was previously on special 
assignment for Chrysler’s inspection 
division at Kercheval plant. 


E. J. CLOUTIER, JR., who was pre- 
viously district manager of the Pacific 
Coast sales office of Tinnerman Prod- 
ucts, Inc., in Los Angeles, has been 
transferred to Tinnerman’s Detroit 
office. 


FRANK J. BERTO has joined the 
Lago Oil and Transport Co. on Aruba, 
Netherlands West Indies, as junior 
mechanical engineer. Berto was pre- 
viously with the Vancouver Engineer- 
ing Works in Vancouver, B. C., and 
has been serving as publicity chair- 
man of SAE’s British Columbia Sec- 
tion. 


P. R. MacIVER is now commander 
of the electrical and mechanical en- 
gineers of the lst Division of the Arab 
Legion, Jordan. He was previously 
lieutenant commander at Ist Division 
headquarters. 


HARVEY S. KING has been pro- 
moted to inspection foreman, super- 
vising inspection personnel in the util- 
ity shop of Republic Aviation Corp., 
Farmingdale, N. Y. King was previ- 
ously principal inspector. 


HAROLD C. BALDWIN is now a 
manufacturers agent in Ponca City, 
Okla. He was previously engineering 
representative for Continental Oil Co. 
in Ponca City. Baldwin is vice-chair- 
man of SAE’s Mid-Continent Section. 


HENRY K. LANZ is now a mechani- 
cal research engineer with the wind 
tunnel section of the research depart- 
ment of United Aircraft Corp., East 
Hartford, Conn. Lanz was formerly 
with Bell Aircraft’s helicopter division, 
Buffalo, N. Y., as test engineer. 


PETER KULKA has been trans- 
ferred to the J-47 jet engine project of 
General Electric Co. in Cincinnati, 
Ohio. Kulka was previously field serv- 
ice engineer with the ALCO-GE Di- 
vision in Syracuse, N. Y. 


WALTER O. KOEHLER is now na- 
tional accounts representative for the 
Studebaker Corp. in Philadelphia, Pa. 
He was previously with Atlantic Grey- 
hound Corp., Richmond, Va., as main- 
tenance statistician. 


KAZIMIERZ T. KSIESKI is now 
chief research engineer of Aero Supply 
Mfg. Co., Inc., Corry, Pa. Ksieski was 
previously project engineer for A. V. 
Roe Canada, Ltd., in Toronto, Ont. 
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Four SAE members were elected 
vice-presidents of the Manufacturers 
Aircraft Association at the Associa- 
tion’s recent annual meeting in New 
York City. They are ROBERT E. 
GROSS, of Lockheed Aircraft Corp., 
CHARLES H. CHATFIELD of United 
Aircraft Corp., J. H. KINDELBERGER 
of North American Aviation, and 
JOHN A. SANBORN, general manager 
of the Manufacturers Aircraft Associa- 
tion. 


DR. CARL B. POST, chief metal- 
lurgist of the Carpenter Steel Co., 
Reading, Pa., has been awarded the 
Bradley Stoughton plaque for out- 
standing work in metallurgy by the 
Lehigh Valley Section of the American 
Society for Metals, Bethlehem, Pa. 


WILLIAM R. CUBBINS, JR., is now 
assistant manager for the national and 
fleet sales division of Mack Motor 
Truck Corp., with headquarters in New 
York City. Cubbins was previously 
national account representative for 
Mack, and prior to that was assistant 
to the president of the Flight Training 
Research Association in Washington, 
D. C. 


CHARLES B. HANSSEN has joined 
Chrysler Institute of Engineering, 
Highland Park, Mich. Hanssen was 
previously mechanical engineering re- 
search assistant at the Army’s Engi- 
neering School at Fort Belvoir, Va. 


William Stout Interviewed .. . 


On a recent flying visit to Detroit, 
SAE Past President WILLIAM B. 
STOUT was cornered by Detroit News 
Reporter Robert S. Ball, who wrote the 
following interview: 


“William Bushnell Stout is of the 
opinion that the dragonfly has a more 
promising future in the development 
of aviation than the City of Detroit. 

“The pioneer Detroit aeronautical 
engineer, now in semi-retirement in 
Phoenix, Ariz., reached this conclusion 
some years ago, and confirmed it 
Thursday night in a rare visit here. 

“For more than a quarter century, 
Bill Stout has maintained that insects, 
notably the dragonfly, offer the most 
stirring challenge to those who would 
achieve perfection in man-made flight. 


Wind Tunnel Tests 


“Devoting most of his time to prov- 
ing this theory during the past four 
years, Stout is now conducting wind 
tunnel tests on mechanical reproduc- 
tion of insect flight in his Phoenix 
laboratory. 

“Actual full-scale flights are not too 
far away, he hinted. 

“Stout, who is 72, conferred with 
the Michigan Aviation Historical Com- 
mittee, now engaged in preparing a 
history of the state’s role in aero- 
nautical achievement. 


WILLIAM A. BARNES (J 
WILLIAM B. BARNES (M '20). 


“He spoke at the Rackham Educa- 
tional Memorial but, in a_ typically 
Stout performance, dwelt only briefly 
on the past and devoted most of his 
talk to what lies ahead. 

“He fears that highway and city 
street congestion will become so great 
in the not too distant future that the 
only solution lies in giving vehicles 
‘airability.’ 


Has a Solution 


“Stout has been forecasting this for 
along time. Events of the past decade 
now support his belief. 

“He thinks he has the solution in 
his development of the ‘geflopigator,’ 
which is Stout language for his imita- 
tion of insect flight. 

“His latest models are flapping at 
speeds comparable to those of a drag- 
onfly wing, and producing amazing 
thrust and lift forces. 

“Stout has reached the conclusion 
that the most efficient flying machine 
of the future will be patterned after 
a tandem dragonfly, sporting four 
wingS-on each side, although a sport 
model might have only two. 

“California Institute of Technology 
is carrying on some of his research 
projects, and his greatest ambition is 
to get the younger generation inter- 
ested in his project.” 


SAE 
Father and Son 


50) and 


The 


elder Barnes is the owner of Barnes 
Motor Developments Co. and his son is 
his engineering associate. They live 
and work in Muncie, Ind. 
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SAE Members Are Saying .. . 


“In the last 10 
years, Govern- 
ment payments 
for research have 
increased from 35 
to 56%. If this 
rate of increase 
should continue, 
soon private in- 
dustry may be 
squeezed out of 
research, either because Govern- 
ment has a monopoly on the tal- 
ent, or because the discoveries 
have been socialized.” ... John 
L. Collyer, president, The B. F. 
Goodrich Co., at the 45th Annual 
Convention of the American In- 
stitute of Chemical Engineers. 


“In our interest in new materials, 
we sometimes forget what a won- 
derful material steel is. If we were 
all using plastic or aluminum 
bodies today, and someone came 
along with a new idea—steel— 
we'd all say: ‘My, what a wonder- 
ful discovery, this new metal!’” 
... James C. Zeder, vice-president 
and director of engineering and 
research, Chrysler Corp., at the 
Public Affairs Forum of the Tulsa 
Chamber of Commerce. 


“I am convinced that in the 
shorter ranges the favorable char- 
acteristics of the turboprop, geared 
to the airport problem much more 
than to speed, indicate that it is 
the logical eventual answer for 
such aircraft. In the very long 
ranges where fuel consumption be- 
comes the most critical factor, and 
you run out of weight, the turbo- 
prop with its much better fuel 


economy again becomes the more 
appealing type. But there seems 
to be a bracket of ranges, between 
those two limits, in which the 
turbojet will do a very economical 
and efficient high performance 
job.” ... William Littlewood, vice- 
president—engineering, American 
Airlines, in an interview in Ameri- 
can Aviation. 


“The Society 

(SAE) has, in its 

general make-up, 

an astonishing 

ability to disre- 

gard competitive 

secrecy and make 

fully available to 

all concerned the 

best and latest 

thinking of each 

product manufacturer.” ... SAE 
President Robert Cass, at a meet- 
ing of the Private Council of Motor 
Truck Owners. 


“One young RAF fighter pilot took 
off from Prestwick after a plane, 
which, in the murky atmosphere, 
resembled a Focke-Wulfe bomber. 
He fired 600 rounds of ammunition 
as he buzzed around TWA’s C-54, 
trying to bring her down or scare 
her off. He later was courtmar- 
tialed, the story goes, not for firing 
at the plane, but because he had 
used the precious 600 rounds of 
am:nunition without once hitting 
the target!” ... Ralph S. Damon, 
president, Trans World Airlines, 
at National Newcomen Dinner of 
the Newcomen Society of England, 
New York. 


PAUL E. TOBIN has been put in 
charge of a new North Atlantic region 
of White Motor Co. Tobin was pre- 
viously manager of the Metropolitan 
New York region. The new territory 
will include New England and upper 
New York. 


JOHN V. MOFFITT, who was pre- 
viously chief engineer of Ackerly 
Marine, East Rockaway, N. Y., has 
joined the Southwest Research Insti- 
tute, San Antonio, Texas, as project 
engineer. 


L. IRVING WOOLSON, president of 
DeSoto Division of Chrysler Corp., was 
among the speakers at the banquet 
celebrating the completion of the first 
semester of Wayne University’s new 
Materials Management Center. 


H. H. WAKELAND is now research 
associate at the Engineering Experi- 
ment Station at Purdue University, 
Lafayette, Ind. Wakeland was for- 
merly assistant development engineer 
for Nash Motors Division of Nash- 
Kelvinator Corp., Kenosha, Wis. 


ALEXANDER H. BEN-AZUL is now 
with the foreign operations and sales 
department of Corporacion de Fo- 
mento of Chile. He was previously 
with the manufacturing engineering 
office of Ford Motor Co., Dearborn, 
Mich. 


MAXWELL W. CLINE is now presi- 
dent and general manager of Cline 
Truck Co., Kansas City, Mo. Cline 
was formerly vice-president of Sinclair 
Coal Co., and prior to that was presi- 
dent and general manager of the Dart 
Truck Co., both in Kansas City. 


ROSS G. WILCOX is now with the 
Highways and Municipal Bureau of the 
Portland Cement Association, Chicago, 
Ill. Wilcox was formerly assistant di- 
rector of the traffic and transportation 
division of the National Safety Council 
in Chicago. 


JOSEPH LISTON, professor of aero- 
nautical engineering at Purdue, is the 
author of a recently published text- 
book entitled “Powerplants for Air- 
craft.”” Included are: comprehensive 
comparisons of the many types of jet 
and reciprocating powerplants, a 
fundamental analysis of the theoret- 
ical powerplant cycles, a comparison 
of actual engine performance with the 
theoretical cycles, and a discussion of 
some of the practical problems en- 
countered in operation and testing. 

The author emphasizes fundamental 
principles, and uses a broad approach, 
involving the consideration of all types 
of aircraft powerplants. He makes 
full use of diagrams and illustrations 
to round out the discussions. Pub- 
lisher is McGraw-Hill, New York City. 
Price is $8.50. 
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STUDENTS ENTER INDUSTRY 


ELWIN R. HENNEBERG (San Diego 
State College '52) is with the guided 
missile division of Consolidated Vultee 
Aircraft Corp., San Diego, Calif. 


JOFFRE P. MYERS (University of 
Idaho ’52) is a mechanical engineer 
for Sandia Corp, Albuquerque, N. M. 


ERNESTO J. WEBER (California In- 
stitute of Technology °52) is now in 
Mexico as sales engineer for Pro- 
veedores Tecnicos. 


STANLEY I. STEIN (Northrop Aero- 
nautical Institute ’52) is a servomecha- 
nisms engineer for Bell Aircraft Corp., 
Niagara Falls, N. Y. 


KENNETH SOUTHALL (University of 
Connecticut ’52) is a design engineer 
in the mechanical development labora- 
tory of E. I. duPont de Nemours and 
Co., Wilmington, Del. 


PHILIPP A. LEISINGER (Purdue Uni- 
versity 52) is a sales engineer for the 
Aluminum Co. of America, Pittsburgh, 
Pa. 


RICHARD C. MEYER (University of 
Wisconsin ’52) has joined Hamilton 
Standard Propeller Division of United 
Aircraft Corp., Windsor Locks, Conn. 


DAVID VIAL (University of Illinois 
’52) is in training with International 
Harvester Co., Chicago. 


WILLIS J. SPICER (Rensselaer Poly- 
technic Institute ’52) has joined the 
Arabian American Oil Co. in Dhahran, 
Saudi Arabia. 


ALLEN E. CABLE (Yale University 
’52) is now a process engineer for 
Singer Mfg. Co., Bridgeport, Conn. 


SOHAN SINGH JIAN (Indiana Tech- 
nical College ’52) is a die designer 
for Union Die Casting Co., Ltd., Los 
Angeles, Calif. 


NESTOR JARAMILLO, JR. (Okla- 
homa A & M College ’52) is now in 
Bogota, Colombia, as petroleum engi- 
neer for the Texas Petroleum Co. 


DAVID L. HILLIS (Yale University 
’52) has joined the Carbide and Car- 
bon Chemicals Corp., Oak Ridge, 
Tenn., as a reactor student at the Oak 
Ridge National Laboratory. 


ROBERT P. MAXFIELD (A & M Col- 
lege of Texas ’52) is a second lieuten- 
ant in the U. S. Army. 


DONALD B. EPNER (Academy of 
Aeronautics ’52) is now with North 
American Aviation, Inc., Los Angeles, 
Calif., as a flight line mechanic. 
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EDWARD YARKOSKY (Parks College 
’52) is an experimental flight test 
engineer for Boeing Airplane Co., 
Wichita, Kans. 


FRANK HAYWARD (West Coast Uni- 
versity '52) is with Hoffman Labora- 
tories, Los Angeles, as mechanical 
engineer. 


PAUL H. SCHMITT (University of 
Wisconsin ’52) is a laboratory assistant 
for A. O. Smith Corp., Milwaukee, Wis. 


ROBERT A. RAMSER (Ohio State 
University 52) has joined the Alumi- 
num Co. of America, New Kensington, 
Pa., aS research engineer. 


JOHN J. STEUBY (Illinois Institute of 
Technology °52) is in training with 
Caterpillar Tractor Co., Peoria, Il. 


JOSEPH NUZZO (Cal-Aero Techni- 
cal Institute ’51) is a liaison engineer 
for Grand Central Aircraft Co., Glen- 
dale, Calif. 


ELDON W. TIBBITS (Michigan State 
College ’52) is with the engineering 
division of Reo Motors, Inc., Lansing, 
Mich. 


ROBERT HEIDE (Bradley University 
52) is now with the State of Illinois 
Division of Highways. 


JOHN C. SINGHURSE (Parks College 
*52) is a second lieutenant in the U. S. 
Air Force. 


ALBERT E. FISCHER (Fenn College 
*52) has joined the powerplant unit of 
Boeing Airplane Co., Seattle, Wash. 


EDWIN C. YOUNGHOUSE (Cornell 
University '49; Chrysler Institute '51) 
is a research engineer for Standard 
Oil Development Co.’s research di- 
vision in Linden, N. J. 


PAUL L. WYZENBEEK (Rensselaer 
Polytechnic Institute ‘'52) is with 
Procter and Gamble Mfg. Co., Staten 
Island, N. Y., as project engineer. 


Obituaries 


DANIEL GURNEY 


Daniel Gurney, vice-president and 
director of engineering of the Marlin- 
Rockwell Corp., Jamestown, N. Y., died 
Feb. 3 at the age of 52. He had been 
ill for some time. 

Gurney was born in Yankton, S. D., 
but at the age of two came to James- 
town, where his father founded the 
Gurney Ball Bearing Co., forerunner 
of the Marlin-Rockwell Corp. 

Gurney joined Marlin-Rockwell in 
1923 after graduating from Oberlin 
College and doing graduate work in 
electrical engineering at Massachu- 
setts Institute of Technology. In 1929 
he moved to New York City for re- 
search work in sound movies at the 
Bell Telephone Laboratories, and was 
later associated with Technical Motion 
Pictures and the Landis Tool Co.. 
Waynesboro, Pa. He rejoired Marlin- 
Rockwell in 1938. 

He was active on several panels and 
committees of the Coordinating Re- 
search Council, the Anti-Friction Bear- 
ing Manufacturing Association, the 
American Society of Tool Engineers, 
and SAE. He was also a member of 
Jamestown’s Board of Public Utilities, 


the Chamber of Commerce, and the 
University Club. 

Gurney is survived by his wife, a 
son and daughter, and two grand- 
children. 


SAMUEL KOFFSKY 


Samuel Koffsky, chief engineer of 
Simmons Machine Tool Corp., Albany, 
for the past 16 years, died suddenly on 
Jan. 15. He was 50. 

During World War II Koffsky de- 
signed a 36-foot circular boring mill 
for machining the forged steel turret 
on which the large guns of a battle- 
ship swivel, eliminating a major bottle- 
neck in the production of turrets. 

Koffsky, a 1923 graduate of Rens- 
selaer Polytechnic Institute, joined the 
New York State Department of Public 
Works after graduation, and was later 
with William Russell Davis, consulting 
bridge engineer, helping to design the 
Peace Bridge over the Niagara River 
and many others. Before joining 
Simmons in 1936, Koffsky was a con- 
sulting engineer in Albany. 

He was a member of the American 
Society of Civil Engineers and ASME 
as well as of SAE. 





TECHNICAL 


COMMITTEE 


Progress 


New Service Classification 
Adopted for Oil Designation 


NEW system of service classifica- 

tion and designation for crankcase 
oils, recently adopted by the American 
Petroleum Institute, has been ap- 
proved for publication in the 1953 SAE 
Handbook together with explanatory 
information provided by the SAE Fuels 
and Lubricants Technical Committee. 


In place of the now obsolete API 


regular, premium, 
emerged five 


oil classifications 
and heavy duty—have 
service classifications. Three are for 
gasoline engines; two are for diesel 
units. But all five take into considera- 
tion all of the service variables that 
may have an effect on crankcase oils— 
vehicle operating conditions, engine 
design, and fuel type. Here are the 
service classifications, as defined by 
API, together with abridged explana- 
tions of what they cover: 

Service MS—Service typical of gaso- 
line or other spark ignition engines 
operating under unfavorable or severe 
types of service conditions, and where 
there are special lubrication require- 
ments for deposit or bearing corrosion 
control, due to operating conditions or 
to fuel or to engine design character- 
istics. 

Service MS normally represents the 

most severe service conditions en- 
countered in the operation of gasoline 
and other spark ignition engines. It 
includes both start and stop service 
and high-temperature, high-speed 
service. 
Service MM—Service typical of gaso- 
line and other spark ignition engines 
operating under moderate to severe 
service conditions, but presenting prob- 
lems of deposit or bearing corrosion 
control when crankcase oil tempera- 
tures are high. 


% 


This is a more moderate service con- 
dition than service MS. Included in 
this classification are vehicles pow- 
ered by engines relatively insensitive 
to deposit formation when operated at 
high speeds and under heavy loads 


with fuels of suitable characteristics. 
Service ML—Service typical of gaso- 
line and other spark ignition engines 
operating under light and favorable 
service conditions, the engines having 
no special lubrication requirements 
and having no design characteristics 
sensitive to deposit formation. 

This is the least severe service con- 
dition for gasoline engines. It includes 
practically continuous operation at 
moderate speeds, with no severely low 
or high engine temperature operation. 
It also covers operation of vehicles 
with engines that are insensitive to 
sludge, deposit formation, and fuel 
characteristics. 

Service DG—Service typical of diesel 
engines in any operation where there 
are no exceptionally severe require- 
ments for wear or deposit control due 
to fuel or to engine design character- 


istics. 
Rated load, continuous output or 


intermittent operation under normal 
temperature conditions are considered 
normal service requirements for serv- 
ice DG. Depending upon individual 
engine design, most diesel engine 
builders have designated maximum 
fuel sulfur limits for this service classi- 
fication. 

Service DS—Service typical of diesel 
engines operating under extremely 
severe conditions or having design 
characteristics or using fuel tending 


Table 1—Comparison of Crankcase Oil Class'fication Systems 


Classifications Gener- 
ally Recognized as 
Defining Oils Suita- 
ble for Use Under 


New API Service 
Classifications 


Designation Under Previous 
System of API Nomencla- 
ture or Definitions for 
Crankcase Oils 


Former Systems 


* Service Regular 


* Service MM Premium 


2-104B, or 
* Service } 


oe MIL-0-2104, or 
Service DG bacco i 


Service DS 


MIL-0-2104, or 
Supplement 1 


Supplement 2 


Regular Type 
“generally suitable for use 
in internal-combustion en- 
gines under moderate op- 
erating conditions.” 


Premium Type 
“having the oxidation sta- 
bility and bearing corro- 
sion preventive properties 
necesary to make it gen- 
erally suitable for use in 
internal-combustion en- 
gines where operating con- 
ditions are more severe 
than Regular Duty.” 


Heavy-Duty Type 
“having the oxidation sta- 
bility, bearing corrosion 
preventive properties, and 
detergent dispersant char- 
acteristics necessary to 
make it generally suitable 
for use in both high-speed 
diesel and gasoline engines 
under heavy-duty service 
conditions.” 
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to produce abnormal wear or deposits. 
The service conditions in this classi- 
fication are the most severe encoun- 
tered in the operation of diesel en- 
gines. High load operation at high 
temperatures, intermittent operation 
at low temperatures, and design fac- 
tors or engine installation details that 
cause high temperatures within the 
engine all fall in this category. Use 
of high sulfur content fuels also fre- 
quently constitutes severe service. 


Dual Service Oils Possible 


Actually, however, nothing prohibits 
the use of an oil for more than one 
service, provided it is suitable for each. 
In such instances, the designation 
should indicate both services, for ex- 
ample, “For Services MS-DG.” (This 
would denote an oil satisfactory for 
both severe gasoline engine and nor- 
mal diesel engine conditions.) Simi- 
larly, if automotive engineers wish to 
recommend an oil for especially severe 
gasoline engine service, they may make 
recommendations in terms of oils de- 
veloped for service in diesel engines. 

What’s more, in cases where the new 
system may not meet some special 
recommendation requirements, there 
remains the possibility of making 
recommendations by various crank- 
case oil specifications or by use of 
approved lists. In general, these cases 
should become rare as the new service 
classification system becomes more 
generally understood by the oil and 
automotive industries and the general 
public. 

As an educational guide to prospec- 
tive users, the report includes the 
tabulation shown in Table 1. This 
table indicates in a general manner 
how oils classified by oil designation 
systems could be recommended for 
use under the service classification 
system. 


Two Standards 
From TPHLF Committee 


WO standards developed by the SAE 

Tube, Pipe, Hose, and Lubrication 
Fittings Committee were recently ap- 
proved by the SAE Technical Board: 

1. Automotive and General Service 
Copper Tubing. 

2. Flareless Fittings. 


Copper Tubing 


The copper tubing specification, 
which has also been approved by the 
SAE Nonferrous Metals Committee. 
covers minimum requirements for 
seamless annealed copper tubing 
manufactured for automotive and gen- 
eral service purposes. It includes eight 
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Among reports recently approved 
by the SAE Technical Board are . . . 


5 NEW CARBON STEELS—To the SAE Standard on Chemical Com- 
positions of SAE Carbon Steels have been added five new steels. 
Composition limits on four plain carbon steels as specified for semi- 
finished products for forging, hot-rolled and cold-finished bars, 
wire rods, and seamless tubing are: 


SAE 
Grade 


1012 0.10/0.15 
1023 0.20/0.25 
1037 0.32/0.38 
1084 0.80/0.93 


C, % Mn, % P, % S, % 


0.30/0.60 0.040 0.050 
0.30/0.60 0.040 0.050 
0.70/1.00 0.040 0.050 
0.60/0.90 0.040 0.050 


Carbon limits for structural shapes, plates, strip, sheets, and welded 
tubing will be two points wider. 

The fifth new steel on the SAE list is SAE 1108, for which carbon 
is specified at 0.08 to 0.13%; manganese at 0.50 to 0.80%; phosphorus 
at 0.040%; and sulfur at 0.050%. 


ANTI-FRICTION BEARINGS—Several tables in the SAE Standard 
on Ball and Roller Bearings have been consolidated so that bearings 
of similar boundary dimensions appear together. Also some new 
sizes have been added to the SAE Standard on Taper Roller Bear- 
ings. The changes were worked out by the SAE Ball and Roller 
Bearings Committee. 


———§lUSAF Commercial Vehicle Maintenance 


USAF GROUND VEHICLE MAINTENANCE—With a huge fleet of 
commercial vehicles under its wing, the U. S. Air Force is naturally 
maintenance conscious. Right now, in fact, it has a plan underway 
to set up efficient pilot maintenance and repair shops that will take 
advantage of good commercial practice. That’s why this exploratory 
group of fleet operators and USAF representatives got together at 
SAE headquarters on Jan 22—to study possible ways that SAE might 
be of service to the USAF in setting up these model shops. 

After hearing what the USAF had in mind, SAE members in 
this exploratory group felt it desirable to review a break-down of 
USAF vehicles and maintenance manuals. Also, it was felt desirable 
to visit a typical Air Force base installation. 

When this has been done, this exploratory group will outline any 

and all possible ways that 
SAE can help the USAF, 
then recommend this pro- 
gram to the SAE T&M 
Technical Committee. 





ranging from %- to 
%-in. outside diameter. It covers tem- 
per, chemical composition, tensile 
properties, workmanship and finish, 
dimensions, and tolerances. It also 
contains data on making an expansion 
test and a pressure proof test. 

This standard provides a basis for 
both acceptance and performance data 
for copper tube used in the automotive 
industry. It does not replace SAE 175 
for copper tubes, which is a broad 
specification intended to cover a wide 
diversity of products. 


standard sizes 


Flareless Fittings 


The standard for hydraulic tube fit- 
tings of the flareless type covers the 
following items: types and styles, di- 
mensions and tolerances, passages, wall 
thickness, straight threads, pipe 
threads, material, workmanship, and 
finish. Because the standard is new 
and because it is of extreme import- 
ance that the fittings be properly as- 
sembled, detailed assembly and reas- 
sembly instructions are being included 
until experience with this type of fit- 
ting becomes general. 

This standard is also of interest to 
the military. 


Transmission, Axle 
Lubes Have Changes 


AE’s Fuels and Lubricants Technical 

Committee has altered the system 
for classifying transmission and axle 
lubricants. The revisions, which will 
be included in the 1953 SAE Hand- 
book, are as follows: 

@ The first sentence in paragraph 
one has been changed to read, “The 
SAE viscosity numbers for transmis- 
sion and axle lubricants constitute a 
classification in terms of viscosity 
only.” 

@ The column of temperature values 
in Table 1 headed, ‘“‘Consistency—Must 
Not Channel in Service at” has been 
removed. 

@ The next to last paragraph has 
been replaced with these two para- 
graphs: 

“The maximum viscosity limit for 
SAE 250 is not specified, since this 
grade is a special one for temperatures 
at which SAE 140 is too light. This 
lubricant shall have sufficiently low 
maximum viscosity for the service for 
which it is recommended. 

“The lubricant supplier is respon- 
sible for providing, for each of the 
viscosity grade products listed in 
Table 1, satisfactory non-channeling 
characteristics at the lowest tempera- 
tures for which it is recommended.” 
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Need for High Quality 
In Brake Fluids Reiterated 


HE SAE Standard on non-mineral 

oil brake fluids describes the mini- 
mum properties for safe operation, it 
has been emphasized in recent meet- 
ings of the Nonmetallic Materials 
Committee and its Subcommittee on 
Hydraulic-Brake Fluids. 

Every requirement in the SAE 
Standard on Hydraulic-Brake Fluid 
(SAE 70R) is there because it is vital 
to dependable braking, says Hydraulic- 
Brake Fluids Subcommittee Chairman 
Markey. Table 1 shows the current 
requirements as outlined in the Stand- 
ard as well as his ideas of the charac- 
teristics of an ideal fluid. He offered 
the comparison at the January 12 
meeting of the Nonmetallic Materials 
Committee during a discussion of the 
reasons behind brake fluid require- 
ments. The table is taken from a 
paper Markey presented before the 
Chemical Specialty Manufacturers As- 
sociation, a paper which has been cir- 
culated to the Nonmetallic Materials 
Committee. 

Minimum boiling point—one of the 
most important requirements in the 
SAE Standard— is called out to insure 
that brake fluid will remain in the 
liquid, incompressible state. The dan- 
ger of fluids with low bdiling points 
is that heat from the engine will va- 
porize brake fluid in the main brake 
cylinder and send the vapor into the 
lines. With vapor in the lines, brake 
pedal movement merely compresses 
the vapor instead of applying hydrau- 
lic pressure to force brake shoes 
against linings. Brake failure due 
thus to vapor lock is particularly in- 
sidious because it comes without warn- 
ing. 

The SAE Standard outlines a spe- 
cial method of determining boiling 
point, different from the very sensi- 
tive ASTM first-drop-over-distillation 
method. Reason is, according to 


SAE Journal Index 
Available 


A complete Index covering 
the twelve 1952 issues (Vol. 
60) of the SAE Journal is 
now available to members 
and subscribers free upon 
request. 


Markey, that an amount of volatile 
materials too small to spoil brake ac- 
tion might be enough to give a low 
ASTM boiling point. Boiling points 
of brake fluids obtained by the SAE 
method closely approximate the tem- 
peratures at which the fluids will boil 
in the brake system of a car with no 
Static check valve pressure. Normal 
residual line pressure in the brake sys- 
tem is 8-15 psi, which raises the boil- 
ing point of the fluid around 15-35 F. 

Review of reasons behind other re- 
quirements in the SAE standard have 
brought out at recent SAE technical 
committee meetings that: 

Viscosities—Maximum viscosity is 
specified as 1800 cs at - 40 F to insure 
that brake action will be reasonably 
fast and even at low temperatures. 
Minimum viscosity is specified as 3.5 
cs at 130 F to lessen chance of leakage 
at high temperatures. Manufacturers 
who load up their brake fluids with 
diluents because diluents are cheap 
and disregard high-temperature vis- 
cosity of the mixture risk blame for 
brake failures under hot-weather con- 
ditions in brake systems which are not 
perfectly sealed. 

Freezing Point—The cold tests give 
evidence of whether or not a fluid will 
solidify or separate after prolonged ex- 
posure in low temperatures. 

Flash Point—Considerations not of 
performance but of safety in handling, 
transporting, and storing necessitate 
setting of a minimum flash point. 
(The ideal fluid would, of course, be 
nonflammable.) 

Water Tolerance—Since small quan- 
tities of water sometimes find their 
way into passages in brake systems, 
the SAE Standard provides that 100 
cc of brake fluid mixed with 342 cc 
of water shall show no precipitation 
or stratification after 24 hr at 140 F 
and none after 24 hr at -40 F. If the 
water and brake fluid remain emulsi- 
fied throughout these periods, it is 
takén as an indication that the water 
will not separate out in service, form 
ice, and block passages that must be 
open for brakes to act. 

Other requirements in SAE 70R are 
there to insure that brake fluids will 
not attack the maverials with which 
they come in contact, and that re- 
placement fluids will be compatible 
with original-equipment fluids. 

It may be necessary someday to 
specify lubricating qualities as well 
as the other properties of brake fluids 
so that they will be adequate for hy- 
draulic power brakes, power steering 
units, and window lift devices. 
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Table 1—Comparison of Certain Requirements for SAE 70R1 and SAE 


Requirements Heavy 


Viscos- 
ity (kine- 
matic) 
at - 40 F, 
max 
Viscos- 
ity (kine- 
matic) 
at 130 F, 
min 
Cold test 
(6 days 
at -— 40 
F) 


Freez- 

ing point 
(‘6 hr at 
60 F) 


Boiling 
point, F, 
min 
Flash 
point, F, 
min 
Water 
toler- 
ance 


Neu- 
trality 
Neu- 
trality 
after 
corro- 
sion test 
Stabil- 
ity, min 
boiling 
point, F 
Odor 


Attack 
on lac- 
quer and 
enamel 
Foam- 
ing 

Color 


7OR2 Brake Fluids and an 


SAE 70R1 
-Duty Brake Fluid 


1800 centistokes 


4.0 centistokes 


Shall begin to flow 
within 5 sec after the 
sample bottle is tilted 
from the _ vertical to 
horizontal position. No 
stratification or precipi- 
tation. 

Shall begin to flow 
within 5 sec after the 
bottle is tilted from the 
vertical to horizontal 
position. 


100 cc of fluid mixed 
with 3.5 cc of water, at 
140 F and -40 F, shall 
begin to flow within 5 
sec after the sample bot- 
tle is tilted from the ver- 
tical to horizontal posi- 
tion. No stratification or 
precipitation. 


pH 7 to 11 


pH 6 to ll 


“Ideal” Brake Fluid 


SAE 70R2 
Moderate- Duty Brake Fluid 


1800 centistokes 


3.5 centistokes 


Shall begin to flow 
within 5 sec after the 
sample bottle is tilted 
from the _ vertical to 
horizontal position. No 
stratification or precipi- 
tation. 


100 ce of fluid mixed 
with 3.5 cc of water, at 
130 F and -40 F, shall 
begin to flow within 5 
sec after the sample bot- 
tle is tilted from the ver- 
tical to horizontal posi- 
tion. No stratification. 
Slight precipitation per- 
mitted. 


pH 7 to 1l 


PH 6 to 11 


“Ideal” Fluid 


500 cen- 
tistokes 


20 cen- 
tistokes 


Flow im- 
medi- 
ately. No 
stratifi- 
cation. 
No pre- 
cipita- 
tion. 

500 


Non- 
flam- 
mable 


100 cc of 
fluid 
mixed 
with 10.0 
cc water, 
at 200 and 
60 F, 
shall 
flow im- 
medi- 
ately. No 
stratifi- 
cation. 
pH 7 to8 


pH 7to8 


Very 
little 
Dis- 
tinctive 


CRC Releases 
Five Reports 


HE following Coordinating Research 

Council reports have been released 
for distribution and are available from 
SAE Special Publications Department, 
29 West 39th Street, New York 18, N. Y. 
(This is a complete list of CRC reports 
released since publication of the list- 
ing of CRC reports on page 74 of the 
March, 1952 SAE Journal.) 


Diesel Fuels 


CRC-263—Combustion Characteristics 
—Ignition Delay Bomb, 1948-1950 
(9/51) Price: $1.50 to SAE members; 
$3.00 to nonmembers 

CRC-265—Effect of Variation of In- 
ternal Atmosphere Upon Evapora- 
tion and Combustion of Fuels in a 
Constant Volume Bomb _ (2/51) 
Price: $1.00 to SAE members; $2.00 
to nonmembers 


Motor Fuels 
Detonation—Full-Scale 


CRC-262—Octane Number Require- 
ment Survey—Commercial Vehicles, 
1950 (3/51) Price: $1.00 to SAE 
members; $2.00 to nonmembers 

CRC-264—Analysis of 1950 Road Rat- 
ing Exchange Data (9/51) Price: 
$1.00 to SAE members; $2.00 to non- 
members 

CRC-266—Octane Number Require- 
ment Survey, 1951 (4/52) Price: 
$5.00 to SAE members; $10.00 to 
nonmembers 


1953 SAE Technical Board 


Earle S. MacPherson, 
P. C. Ackerman 
D. P. Barnard 
H. W. Browall 
G. E. Burks 
C. A. Chayne 
H. E. Churchill 


Chairman 


. Lundquist 
. Meyer Jr. 
. Mines 
. Nuttila 
. Piasecki 
. Tanquary 
. VanZee 
. M. Walworth 
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antifriction bearings in a pedestal or 
tailstock. Either the shaft can be 
mounted longitudinally to withdraw 
the brake assembly from the drum or 
the entire pedestal or tailstock can be 
moved along the dynamometer base for 
this purpose. With this construction, 
the torque arm is attached to the end 
of the throughshaft opposite to that on 
which the brake is mounted. The 
rotative force in the torque arm, which 
indicates the output of the brake, is 
measured by various devices, such as 
hydraulic pistons, strain gages, and 
platform scales. (See Fig. 1.) 
Flywheel driving devices are of two 
general types. One is a direct-con- 
nected electric motor (see Fig. 2); the 
other is an oil gear type wherein an 
electric motor drives an oil pump 
which in turn propels an oil driving 
unit direct-connected to the flywheel 
main shaft. These propelling devices 
vary in size up to 150 hp. High torque 
capacity with minimum drag on the 


Why’s and Wherefore’s of Brake Dynamometers 
Mapped Out for Users of New SAE Brake Test Code 


@ Why are inertia dynamometers used to evaluate vehicle brakes? 
@ What are the important elements of these brake testers? 

@ What kind of instrumentation is necessary? 

@ Just how far can brake dynamometers go in brake evaluation? 


All of these are typical questions that might enter the minds of prospective 
users of the new SAE Brake Test Code—Dynamometer. And drafters of the 
Code, SAE Brake Subcommittee 3, were quick to recognize this. But they also 
realized that including all this supplementary information in the Code would 
both date it and make it too long. So they did the next best thing. They put 
together a comprehensive report on the why’s and wherefore’'s of brake testing 
dynamometers and presented it, under TGB Activity sponsorship, at the 1953 
Annual Meeting. Here's part of what they had to say .. . 


Why Brake Dynamometers? 


The inertia dynamometer is an ex- 
tremely useful laboratory tool for 
evaluating brake assemblies, compo- 
nents, and friction materials. With its 
ability to simulate vehicle kinetic en- 
ergy, road speed, and in many in- 
stances, cooling conditions, it gives 
brake designers advance notice of what 
may happen when their creations are 
put to the acid test. 

Admittedly, it can’t duplicate all the 
operating conditions to which brakes 
will be subjected in service, nor can it 
eliminate the need for road testing 
brakes. But it can and does supple- 
ment and shorten the amount of road 
testing necessary. Not only can special 
studies be made with instrumentation 
that would be difficult to use in the 
field, but visual studies can be made 
of brakes and components in operation 
—a physical impracticality on road 
tests. What's more, many modifica- 
tions can be checked out on a brake 
dynamometer in the time required to 
test one such change on a vehicle. 


Design Features 


Used as a brake testing machine, 
the inertia dynamometer has these six 
important components: 


1. Foundation 

2. Laminated flywheel and supports 

3. Brake support 

4. Driving mechanism 

5. Control and recording 
ments 

6. Blower or cooling equipment 


instru- 


The foundation provides and main- 
tains accurate alignment of the main 
pedestal bearings as well as the driv- 
ing mechanism and brake support. 
Most foundations consist of a cast 
metal bed plate set in concrete. 


The laminated fiywheel generally 
consists of a master plate, keyed or 
otherwise fixed to a heavy, rigid shaft. 
A group of balanced discs may be 
bolted to the master plate to provide 
greater rotating mass. The entire 
Shaft and flywheel assembly is sup- 
ported on trunnion bearings which are 
self-aligning and of the best antifric- 
tion type. The brake drum is mounted 
on a flange at one end of the main 
shaft, and the dynamometer driving 
mechanism normally located at the 
other end. 

The brake support provides a mount- 
ing for the brake assembly. It is usu- 
ally a flanged through-shaft carried on 


DRAFTERS ... 


main shaft after cutoff are prerequi- 
sites. 

Control and recording instruments 
differ widely, depending on the type 
of brake test being conducted. Many 
tests are time cycle tests wherein a 
synchronous motor maintains a stop- 
start brake application cycle through 
a series of cams and switches. A sec- 
ond type of test places the control of 
the dynamometer on a temperature 
basis so that the starting of the cycle 
is a function of brake temperature. 

Control of cooling air to the brake, 
so that test conditions simulate as 
closely as possible brake cooling in 
actual service, has been a difficult 
problem. Many original dynamom- 
eters were built with an exhaust fan 
as the only means of circulating air 


. of this useful package of information for prospec- 
tive users of the new SAE Brake Dynamometer Test 
Code were SAE Brake Subcommittee 3 members: 


R. K. Super, Timker 
D. J. Bonawit, Marshal!-| 
Corp 


D. P. Dyer, Budd Co 


Detroit Axle ( 


eD 


R. A. Goepfrich, Bendix Prodi 


tion Corp 


G. H. Hunt, Motor Whee! | 


J. F. Johnson, Raybestos-Man! 


A. E. Kimberly, Chrysler ¢ ort 


G. K. McCann, Ford Motor Co 


E. O. Reynolds, American Brak: 
W. S. Rigby, Wagner Electric ( 


KA 


E. H. Wells, Jr., John 
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over the brake drum. Actually, these 
were for the purpose of carrying off 
smoke and dust. More recent dyna- 
mometers have both exhaust blowers 
and pressure fans connecting to a 
housing over the entire brake assembly. 


Instrumentation 


Instrumentation is needed to meas- 
ure brake effectiveness, brake input, 
brake characteristics, and to control 
general test conditions. 

To evaluate brake effectiveness, a 
brake test machine must not only 
simulate service conditions, but it must 
also measure and control the brake’s 
work. Thus a graphic torque recorder 
is used to record brake output and to 
provide a record of the torque re- 
quired to maintain a certain brake 
output. The other measure of brake 
effectiveness—stopping time—is either 
recorded by a time clock or computed 
from the time coordinate on the 
graphic torque recorder. 

Brake effectiveness cannot be meas- 
ured with output values alone. Inter- 
dependence of output and input is the 
most important relationship in evalua- 
tion of brake dynamometer work and 
for that reason, whether measurement 
is visual or recorded, input values are 
closely watched throughout tests. 
Brake input pressure is measured with 
a graphic recorder and brake speed 
with an electric tachometer. (Speed 
control is important both for fade test 
work and evaluation of a brake’s effec- 
tiveness at different speeds.) 

As for brake characteristics, some 
can be evaluated with instruments, 
some can not. A multiple point re- 
cording potentiometer with a response 
speed of 2.5 sec is recommended for 
measuring brake temperature. While 
it is not fully correct to call tempera- 
ture a brake characteristic, it is an 
important aid in the correlation of 
field and laboratory data. What’s 
more, recording this variable enables 
testers to correlate brake behavior with 
brake temperature. 

Measurement of brake and lining 
wear is an important part of brake 
dynamometer research, too, but no 
standard instrument has been ac- 
cepted for wear measurement during 
tests. Devices for checking pedal re- 
serve and the like have been incor- 
porated in some dynamometers, but 
micrometers are still the most uni- 
versal method for determining wear. 

Other characteristics, such as noise 
and distortion, are not so readily meas- 
ured. Distortion in the brake elements 
is measured with strain gages or with 
dial indicators and a stroboscope. As 
for noise evaluation, while assorted de- 
vices may be used to measure fre- 
quency and noise level, the human 
ear is generally considered satisfactory 
for brake dynamometer work. 

Such measurements as input, output, 
and temperature, however, are almost 
meaningless unless procedures can be 
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Fig. 1—This shows the “brake” end of a brake-testing inertia dynamometer. 


- 


The rotative force 


in the torque arm, which indicates the output of the brake, is measured by various devices 


Fig. 2—This view shows the complete setup for testing brakes with an electric-driven inertia 
dynamometer 


duplicated from one test to the next. 
The same brake lining, for example, 
will wear more doing the same amount 
of work at a high temperature than at 
a lower one. Thus, it’s necessary to 
maintain close control over brake 
dynamometer tests. Where tempera- 
ture control is used for routine wear 
cycles, a recording potentiometer is 
employed. Where time interval gov- 
erns the cycle, a simple timer is used. 

Overall severity of a test also de- 
pends on the total amount of work 
done. Consequently, controls to set 
the number of cycles and counters to 
count them are necessary. 

A control for keeping brake torque 
constant is a must for many tests. (In 
some tests, brake effectiveness is deter- 
mined by keeping input constant and 


observing brake output.) Various 
means, including manual manipula- 
tion, have been used for controlling 
torque on brake dynamometers, but 
this control has not lent itself to 
standardization. 


Dynamometer Tests Go Just So Far 
Brake testing dynamometers can go 


just so far. They cannot, and are not 
expected to, replace road tests. In- 
stead they’re meant to supplement and 
shorten road tests. 

Linings and drums can be screened 
in jig time on dynamometers and the 
most likely ones selected. Instru- 
mented dynamometer studies often 
provide clues to ways to reduce brake 
chatter, temperature, deflection, and 


Continued on Page 122 





SAE Section Meetings 


UOUUUNEENANENONDELLELELADOGENTEAAUUEONUAROEEEEEERELEEESDFODLEETTONEOEAETLIN® 


COUENENTANEUELEOOONANEEDODREEODUL AD EDEDEAAA AAO ATEEDAAELATE ED EEREUA EE OONSUE ELE 


Atlanta—March 16 


Dinner 7:15 p.m., meeting 8:15 p.m. 
Fuels. Speaker to be announced. 


British Columbia—March 9 


Hotel Georgia. Dinner 6:30 p.m., 
meeting 8:00 p.m. Dual-Fuel Diesel 
Engines—John Brynelsen, Simson- 
Marwell, Ltd. 


Buffalo—March 17 


Hotel Sheraton, Buffalo. Dinner 
6:00 p.m., meeting 8:00 p.m. What's 
New in the 1953 Cars—Joseph Ge- 
schelin, Detroit editor, Chilton Co. 
National SAE President’s Night— 
Robert Cass. 


Canadian—March 18 


Roof Garden, Royal York Hotel, 
Toronto. Dinner 7:00 p.m., meeting 
8:00 p.m. Engineering Frontiers—1953 
SAE President Robert Cass. 


Central IMinois—March 23, 
April 8 and 9 


March 23—Jefferson Hotel. Dinner 
6:30 p.m., meeting 7:45 pm. The 
Torque Converter Transmission will 
eventually replace Selective Gear 
Transmissions in Passenger Vehicles 
(Student Debate). University of Illi- 
nois (Student Group) versus Bradley 
University (Student Group). 

April 8-9—Earthmoving Industry 
Conference (see page 107 of this issue 
for complete program). 


Colorado—March 19 


Coleman Motors. Meeting 8:00 p.m. 
Field Trip through Coleman factory. 


Indiana—March 12 
Marott Hotel. Dinner 7:00 p.m., 


meeting 8:00 p.m. Turboliner—D. J. 
Nolan, Allison Division, GMC. 


This is not a complete list of all 
Section Meetings. It includes 
only those meetings for which we 
have received sufficient advance 
notice to permit listing. 


102 


March 


CUVOUEAADAAAAAALAONANUAOEDOROAOGESAOEONRANA NOU EEOEONONOODOREERUOEOOARCENE LAN IOND 


PEPUEEELONAEDAAAUEOOOPAUDAA AE DOEDEEAOO TAT EDEUAAAUAETEDEOE UT OPEE ET 


Kansas City—March 30 


Roselli’s Restaurant. Dinner 7:00 
p.m., meeting 8:00 p.m. Engineering 
Frontiers—1953 SAE President Robert 
Cass. 


Metropolitan—March 11 


Engineering Societies Building, 29 
West 39th Street, New York. Meeting 
7:45 p.m. GM Model 51 Diesel Engine 
—John Dickson, chief engineer, Diesel 
Engine Division, GMC. 


Milwaukee—March 13 and March 20 


March 13—Marquette University, 
Science Bldg., Room S-100, 1217 W. 
Wisconsin Ave. Meeting 7:30 p.m. 
Lecture Meeting. Valves and Valve 
Gear Design—Vincent Ayres, Eaton 
Mfg. Co. 

March 20—Marquette University, 
Science Bldg., Room S-100, 1217 W. 
Wisconsin Ave. Lecture Meeting. 
Meeting 7:30 p.m. Engine Character- 
istics and Tests—W. Greve, Le Roi Co. 


Mohawk-Hudson—April 7 


Circle Inn, Latham, N. Y. Dinner 
6:45 p.m., meeting 8:00 p.m. Machine 
Tools and the Tool Engineer—E. W. 
Dickett, Sundstrand Machine Tool Co 


Montreal—March 19 
Mount Royal Hotel. Engineering 


Frontiers—1953 SAE President Robert 
Cass. 


Northwest—April 3 


Dinner 6:30 p.m., meeting 7:30 p.m. 
Preventive Maintenance—Dare H. 
Mikkelson, Los Angeles-Seattle Motor 
Express. 


Philadelphia—March 11 


Club of Philadelphia. 
Dinner 6:30 p.m., meeting 8:00 p.m. 


Engineers’ 


Engineering Frontiers—1953 SAE 
President Robert Cass. This meeting 
will be designated ‘Presidents’ Night.” 


St. Louis—March 9 


Gatesworth Hotel, 245 Union Ave., 
St. Louis, Mo. Dinner 7:00 p.m., meet- 
ing 8:00 p.m. Slides and panel to dis- 


cuss 168.5 Miles per Gallon of Gasoline 
—L. S. Echols, Shell Oil Co. Film— 
Mobilgas Economy Run. 


Southern New England—April 2 


Hartford Golf Club. Dinner 6:45 
p.m., meeting 8:00 p.m. Ramjet Fuels 
and Combustion—John P. Longwell, 
Esso Laboratories. 


Spokane-Intermountain—March 13 


Caravan Inn. Dinner 7:00 p.m., 
meeting 8:00 p.m. Fleet Maintenance 
—Clarence Bear, Hudson House, Inc. 


Texas—April 3 


Railroad Diesel Engines—W. F. 
Kascal, Texas and Pacific Railroad. 
Guest—1953 SAE President Robert 
Cass. 


Houston Division of Texas Section— 
March 13 and April 2 


March 13—Diesel Engine Service 
Problems—A. Brecht, Detroit Diesel 
Engine Division, GMC. 

April 2—Engineering Frontiers— 
1953 SAE President Robert Cass. 


Twin-City—March 11 


Curtis Hotel. Dinner 6:30 p.m., 
meeting 8:00 p.m. Deposits in the Die- 
sel Engine—H. M. Gadebusch, Detroit 
Diesel Engine Division, GMC. 


Washington—March 17 


Burlington Hotel. Dinner 6:15 p.m., 
meeting 8:15 p.m. Commercial Air 
Transport Developments—William Lit- 
tlewood, American Airlines, Inc. 


Western Michigan—March 17 


Bill Stern’s Steak House. Dinner 
6:30 p.m., meeting 8:00 p.m. Auto- 
matic Transmissions—Walter B. Hern- 
don, Detroit Transmission Division, 
GMC. 


Wichita—March 31 


Engineering Frontiers—1953 SAE 
President Robert Cass. 


Williamsport—April 6 

Antler’s Country Club. Dinner 6:45 
p.m., meeting 8:00 p.m. Power Steer- 
ing—Francis W. Davis, consulting en- 
gineer, Waltham, Mass. Models will 
be exhibited illustrating the develop- 
ment of power steering. 
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Says Lack of Money 
Only Bar to Space Travel 


®@ Central Illinois Section 


R. B. Applegate, Field Editor 


Jan. 26—Dr. Walter Dornberger, who 
headed Germany’s rocket operations 
for Hitler during World War II and 
who is now a guided missile specialist 
with Bell Aircraft Corp., addressed ap- 
proximately 250 members and guests. 
His talk on “Guided Missile Develop- 
ment in the Past, Present, and Fu- 
ture” described the development of the 
German V-1 and V-2 rockets before 
and during World War II. 

The fact that Hitler had dreamed 
that no such weapon would ever be 
launched against England delayed the 
development of rocket warfare several 
years. However, when Hitler was con- 
vinced that rockets were of military 
value, the necessary funds for full de- 
velopment were made available. This 
resulted in the V-1 buzz-bomb and 
later the V-2, both of which wrought 
havoc in the bombardment of England. 
The first rocket was launched on Sept. 
6, 1944, and from then to March 27, 
1945, some 4320 were launched. 

The troubles encountered in the de- 
velopment of a guided missile were 
many and varied. One model was 
abandoned completely as a “lemon.” 
In July, 1943, three explosions in a 
row on the launching ramp convinced 
Dr. Dornberger and his associates that 
the rocket was only as perfect as its 
smallest component part. All three 
blasts were caused by small failures, 
but it took months to find the trouble. 
In September, 1943, 600 British bomb- 
ers bombed the rocket factory, but 
none of the vital research buildings 
were hit, and the factory was again 
running full tilt in less than four 
weeks. 

Dr. Dornberger mentioned that one- 
fourth of his top “teams” is now work- 
ing for the Russians. 

Dr. Dornberger skipped the story of 
Germany’s defeat, his capture by the 
allies, the years at Wright-Patterson 
Air Force Base at Dayton, Ohio, and 
his latest job with Bell Aircraft Corp. 
as a guided missile specialist. 

He came to the present day with a 
rush and stated that guided missiles 
will make the conventional bombers 
obsolete—unless we send the bombers 
at much higher altitudes and greater 
speeds. 

Space travel is Dr. Dornberger’s one 
dream, and he dwelt on it last and 
lovingly. Today, he stated, it is tech- 
nically possible to take a trip to the 
moon or Mars, with the available fuels 
and powerplants. Lack of money is 
the only drawback, since no nation 
is willing to invest the necessary 10 
billion dollars. 

For a flight to Mars, we would first 
have to build a satellite (man-made 
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planet) 500 miles away from earth. 
We could haul the material for it in 
shuttle rockets and, when it was con- 
structed, we could bring up the parts 
for the space ship and assemble it 
close to the satellite. From there, it 
would be easy to “blast off” for the 
stars at two miles a second. 

At the end of his talk, Dr. Dorn- 
berger was bombarded with questions 
on all phases of space travel. One 
question as to the commercial value 
of such a Satellite as has been de- 
scribed was answered thus: “We could 
contact a soft-drink manufacturer, tell 
him we would build his name in letters 
ten miles high out there in space and 
guarantee this sign would circle the 
earth every two hours forever. What 
don’t you think he would pay for an 
ad like that?” 

E. W. Landen, staff physicist in the 
research department of Caterpillar 
Tractor Co., was the technical chair- 
man and introduced Dr. Dornberger. 


Gives History 
Of Aero “Commander”’ 


VW/ : Co 7 
® Wichita Secti 


Whoolery, Field Editor 


Jan. 21—T. R. Smith, vice-president of 
Aero Design and Engineering Co. 
covered the design and construction of 
the Aero Commander aircraft and gave 
a word picture of the set-up of Aero’s 
factory. 

The Aero Commander project was 
initiated in late 1934. The basic de- 
sign was to provide a new airplane 
especially for business, an aircraft of 
high performance, good load-carrying 
ability, and one that would provide the 
same level of safety and performance 
found in the DC-3—an airplane of 
such a design that the business man 
could operate it himself. 

By late 1946 there was sufficient de- 


A trip to Mars or to the moon is technically possible today, Dr. Walter Dornberger told members 

of Central Illinois Section at the Jan. 26 meeting. Left to right: E. W. Landen, technical chair- 

man of the meeting; Dr. Dornberger; Section Chairman Jj. T. Liggett; and Program Chairman 
J. H. Smith 


103 





tailed engineering data available to 
start producing the proto-type air- 
craft—tools, equipment and templates 
were all constructed at that time. The 
aircraft made its first flight April 23, 
1948. 

The airplane is a high-swing, tri- 
cycle landing gear type; it has all 
metal construction, with an estimated 
cruise speed of 180 mph. It was to 
carry five persons with a 750 mile 
range and hold an 8,000 foot ceiling 
with one engine feathered. Later a 
260 hp Lycoming Engine replaced the 
190 hp Engine, and the gross weight 
was increased from 4600 to 5500 Ibs. 

Aero Design has produced 55 aircraft 
to date and is producing 5 aircraft 
per month. There are now 600 em- 
ployees in the plant. Smith ended his 
talk with a picture description of a 
tour through the plant. 


Analysis of Accidents 
First Step in Prevention 


The cause of an aircraft acci- 
dent, minute as it may be, emerges 
with careful investigation, stated 
Joseph O. Fluet, chief of the Bureau 
of Safety Investigation, Civil Aero- 
nautics Board, speaking before about 
70 members and guests of the South- 
ern New England Section. 

Fluet was in charge of the investiga- 


Feb. 4 


Robert Cass (left), SAE ptesident for 1953, chats with Syracuse Section 
Chairman Charles Spase at the Feb. 6 meeting. At right, officers of 
Syracuse Section hold products made by their companies. 
right: Vice-Chairman Claude Bigelow—who was excused from holding 


SAE President Robert Cass (left) looks over 

a C.A.B. report with speaker Joseph O. Fiuct 

(right) at the Feb. 4 meeting of Southern 

New England Section. In the center is tech- 

nical chairman Herbert M. Toomey, who pre- 
sided over the air safety meeting 


tion of the three recent Elizabeth, 
N. J., accidents and also the Jamaica 
Bay accident. He pointed out the dif- 
ficulties under which an investigator 
must work in such a situation. Infor- 
mation as to the causes of these acci- 
dents was very meager and the work 
was carried out amidst a crowd of 
spectators. 

After an accident, one of the first 
steps is to identify all damaged parts 
and then determine whether these 
parts were damaged before or after the 
impact. All parts must be accounted 


Left to 


one of the giant trucks put out by Brockway Motor Co.; Secretary 
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for and catalogued. During the course 
of an investigation all persons having 
any knowledge of the accident are 
questioned, and in the hearings repre- 
sentatives from the pilots’, navigators’, 
flight engineers’, stewards’, and stew- 
ardess’ associations and the aircraft 
manufacturing companies are present. 
Fluet stated that there are two major 
items to be investigated after a crash. 
They are: (1), the aircraft and its 
component mechanical parts, and (2), 
the crew. The aircraft has certain 
limitations which are known by the 
investigator. The human element is 
less tangible, and this part of the in- 
vestigation is often very difficult. 

The Civil Aeronautics Board is com- 
posed of about 100 employees, includ- 
ing 28 investigators who must look into 
all domestic and foreign accidents of 
United States Air Carriers. It suggests 
changes which might be made in an 
aircraft to prevent further accidents. 
One of the results of action taken by 
the C.A.B. is the daily mechanical re- 
port all airline operators must make 
for each aircraft. Any unusual inci- 
dent must be reported by the pilot or 
crew and recorded. Fluet said that 
there is no set rule for accident pre- 
vention, but cause determination is the 
first step toward prevention. 

Visitors at this meeting included 
SAE President Robert Cass. President 
Cass spoke briefly concerning the sub- 
stitution and conservation of metals 
and material which must be studied by 
engineers today. He also pointed out 
that engineers must learn more about 
management, since more and more of 
them are getting into this field. 


Robert S. Root of Lipe-Rollway Corp.; Elmira Vice-Chairman Robert W. 
Sutton of Eclipse Machine Division of Bendix; Chairman Charles Spase 
of Lipe-Rollway; Sidney Vice-Chairman Walter J. Spengler of Scintilla 


Magneto Division of Bendix; and Treasurer David T. Doman of Porter- 
Cable Machine Co. 
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Cass Urges Search 
For Materials Substitutes 


c c 
@ Syracuse S« 


Feb. 6—Robert Cass, SAE president for 
1953, warned that the automotive in- 
dustry must meet the problem of find- 
ing substitutes for essential materials 
“taken from civilian industry by the 
government’s mobilization program.” 

“We have reached the level now 
where we should know what to do 
about nickel, cobalt and the other 
vital metals,” he pointed out. One ex- 
ample of how the automotive industry 
is facing up to the situation, Cass said, 
is that nickel is being taken out of cars 
wherever possible. 

The stockpiling program of the gov- 
ernment of necessity creates materials 
problems in industry, he said. “We 
must be responsive to the govern- 
ment’s demands for metals.” 

Cass further stressed that proper 
emphasis be given to research “in the 
most economical manner.” 

“In the past,” he said, “most engi- 
neers, while not necessarily anti-social, 
have not necessarily been responsive 
or fully informed of the management's 
side of a company.” He believes en- 
gineers should become familiar with 
“material costs, the competing claims 
of budgets and the source of money- 
making possibilities.” 

“Everyone agrees that the world 
into which we are moving will see revo- 
lutions now being conjured up by the 
scientists. They call for engineering 
to assume much greater importance 
in this world. 

“Engineers—and particularly the 
younger engineers—should be re-ex- 
amining the basic training they have 
had and see that they avoid the danger 
of too much specialization,” Cass con- 
cluded. 

A former director of the Motor Ve- 


hicle Division of the National Produc- 
tion Authority in Washington, D. C., 
Cass is assistant to the president of 
the White Motor Co. of Cleveland. 


Economy Runs 
Set Par for Motorists 


@ Chicas ee on 

D. J. Schrum 
Jan. 26—Mileage is determined by the 
motorist. How he drives and how he 
maintains his car controls the gasoline 
mileage he obtains. This was proven 
in the 1950, 1951, and 1952 Mobilgas 
Economy Runs described by H. S. Kelly 
of Socony-Vacuum Oil Co. at a dinner 
meeting attended by 140 members and 
guests of the South Bend Division of 
the Chicago Section. 

While these runs serve the purpose 
of advertising for the sponsor, they 
also bring to the public and the auto- 
mobile industry the knowledge of the 
mileage available in the present cars 
and how to attain it. It is a significant 
fact that, in spite of improvements in 


Technical Chairman W. 
J. Harris (left) talks 
with Speaker H. S. Kelly 
(right) of Studebaker at 
the Jan. 26 meeting of 
South Bend Division of 
Chicago Section 


engine performance and fuels in the 
last ten years, the average motorist 
still obtains about the same average of 
15 miles per gallon. 

The 1950 run, being the least re- 
stricted, credited the extremes of tune- 
up procedure, selection of parts, and 
special preparation for scores as high 
as 26.52 mpg and an average of 22.1. 
The 1951 run limited special prepara- 
tion so the entrants turned to careful 
practice runs and relied on skillful 
driving with the amazing average of 
23.9 mpg. 

The 1952 run was planned to elimi- 
nate the advantages of the entrants 
in the previous runs and reduce it to 
nearer conditions met in actual cus- 
tomer driving. Destination and route 
were not announced until a short time 
before the run to limit practice runs. 
Tune-up and special parts options were 
not permitted. The length of the 
course was also increased to include a 
wider range of climate and teyrain. 
Thus the results represented the built- 
in economy of the cars themselves 
when operated at their best advantage, 
giving an average for the fleld of 22 
mpg. 

In this way the Economy Runs are 


Two 35-year members of SAE received certificates at the South Bend Division meeting. At left, E. M. Schultheis receives the framed certificate 
from M. P. deBlumenthal; at right, deBlumenthal presents certificate to Edwin B. Ross 
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setting a par for gasoline mileage and 
showing the motoring public how to 
reach it. The importance of the pro- 
gram was emphasized in the statement 
that an increase of one mile per gal- 
lon in the automobiles of this country 
would save 1,800,000,000 gallons of gas- 
oline annually at 375 million dollars. 

Prior to the technical program con- 
ducted by W. J. Harris of Studebaker, 
certificates were presented for twenty- 
five and thirty-five year memberships 
by M. P. deBlumenthal. Ten members 
received awards for twenty-five years 
of membership and E. M. Schultheis 
and Edwin B. Ross of Clark Equipment 
Co. were honored with thirty-five yea 
certificates 


Says Space Travel 
Must Await Research Data 


+ » Section 
tor 


Dec. 10—A talk that was “out of this 
world” was presented by Dr. IL M. 
Levitt, director of Fels Planetarium at 
the Franklin Institute, speaking on the 
mechanical and physiological aspects 
of space travel. 

After orienting his audience in the 
physics of space travel, Dr. Levitt re- 
viewed the proposed methods of estab- 
lishing, supplying and manning the 
space stations that would be necessary. 

While some rocket and space au- 
thorities currently feel that the ac- 
complishment of their aims is limited 
only by lack of funds, Dr. Levitt be- 
lieves that the many physiological and 
psychological experiments under way 
must show clearly defined results be- 
fore any expenditure for construction 
can be justified. 

At the dinner preceding Dr. Levitt’s 


Honored for their 35 or more years of SAE membership at the Dec. 10 meeting of Philadelphia 
Section were (left to right) Thorsten Y. Olsen, Frederick L. Creager, Cecil M. Billings, L. M. 


talk, seven Philadelphia Section mem- 
bers were presented with 35-year mem- 
bership certificates by Chairman R. W. 
Donahue, and 14 received 25-year cer- 
tificates. The Section has a total of 
14 35-year members and 40 25-year 
members. 


Sees Establishment 
Of Platform in Space 


Jan. 21—The development of rocketry 
and its role in science and political 
influence was discussed by Dr. Wernher 
Von Braun, technical director of the 
Guided Missile Development Group at 
Redstone Arsenal in Huntsville, Ala. 
The talk was presented at the annual 
dinner meeting of the San Diego 
Sections of SAE and the Institute of 
Aeronautical Sciences. 

Von Braun stated that the rapid 
obsolescence of such craft as the B-36 
and the limited life of future trans- 
sonic bombers as a result of super- 
sonic guided missiles and interceptors 
suggests a better method of attaining 
a “big stick” over would-be aggressors. 
This method is the development of 
rockets capable of transporting the 
necessary materials to outer space for 
the creation of a space platform. 

He presented graphs, cross-sectional 
drawings, and other illustrations to aid 
the members and guests in envisioning 
the size of equipment and magnitude 
of problems which would be en- 
countered. 

His concept of a flight pattern for 
his rocket was in the form of a tra- 
jectory rather than a straight vertical 
path. In this manner the missile 
would attain an orbital pattern around 


de Turk, W. S. Johnston, Richard A. Watson, and John Warren Watson 
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Establishment of a space station some 1000 
miles from the earth's surface was envisioned 
by Wernher Von Braun (right), technical di- 
rector of the guided missile development 
group at Redstone Arsenal, at the joint meet- 
ing of the SAE and IAS San Diego Sections 
Jan. 21. Technical chairman was Hans 
Friedrich (left) 


the earth in a northeast to southwest 
direction. The most habitable parts 
of the earth would be under observa- 
tion at least once every 24 hours, thus 
providing an ideal flight pattern for 
military reconnaissance. 

The orbit of the rocket outside the 
atmosphere of the earth was fixed at 
an altitude of 1075 miles above sea 
level, which approaches four times 
the altitude reached by a two-stage 
rocket fired in the United States. To 
accomplish the increase in altitude 
using fuels presently available, he 
would design a _ three-stage rocket. 
The first two stages would be jettisoned 
as the fuel expanded. The third stage 
would carry the passengers, 35 tons of 
cargo, and fuel to reach the final alti- 
tude and return to earth. Controls, 
wings and other equipment necessary 
for the safe conduct of the passengers 
back to earth were included in the 
design of the third stage. 

Von Braun noted that to attain the 
proper balance between centrifugal 
force of flight around the earth and 
the earth’s gravitational attraction, the 
rocket ship must attain a speed of 
18,468 miles per hour. This means 
that the earth would be circumvented 
once every two hours. 

Since the ship’s space would be 
limited, Von Braun described a method 
of constructing a space platform with 
a configuration of a huge tire. The 
structure consists of some twenty sec- 
tions of plastic material inflated by a 
pressurization system. This platform 
houses the scientific apparatus neces- 
sary to control remotely located tele- 
scopes for photographing earth and 
astral objects. In addition, the appli- 
cation of known guidance equipment 
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SAE Central Illinois Section 


Earthmoving Industry Conference 


Wednesday, April 8 
9:30 a.m. 
Welcome 
J. E. Jass 
General Chairman of Conference 


Keynote Address 
R, S. Stevenson 
Allis-Chalmers Mfg. Co. 


Technical Chairman 
T. M. Fahnestock 
Caterpillar Tractor Co. 


Electric Drives for Earthmoving and 
Construction Machinery 
D. K. Heiple, R. G. LeTourneau Co. 


2:00 p.m. 
Technical Chairman 
R. H. Hunger 
Caterpillar Tractor Co. 


Asphalt and 
Methods 


R. C. Heacock, Barber-Greene Co. 


Paving Machinery 


Air Compressor Equipment Applied to 
Earthmoving Projects 
D. O. Meek, Gardner-Denver Co. 


Students Tour Continental 


Philip S. Webster (far left), stu- 
dent activity chairman of Western 
Michigan Section, arranged a tour of 
the metallurgical and experimental 
laboratories of Continental Motors 
Corp. for 14 students of Muskegon 
Community College on Dec. 18. Fol- 
lowing the tour, the students saw a 
film on foundry operations loaned by 
Campbell, Wyant and Cannon Foundry 
Co. Professor Hawley of Community 
College ‘at right, with hat and coat) 
accompanied the students. 
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Hotel Pere Marquette 
Peoria, Illinois 
April 8-9, 1953 


Wednesday, April 8 
6:30 p.m. Ballroom 


BANQUET 


Cal Tinney 


Humorist, Author, and Entertainer 


“Cal Tinney Says” 

“The Earthmoving Industry Confer- 
ence Banquet has proved to be one of 
the high points of every one of the 
last three conferences.” 

We feel certain that the home spun 
philosophy and humor of “The Sage 
of Wildhorse Hill” will provide you 
with an entertaining evening. 


J. T. Liggett 
Chairman, Central Illinois Section 
Toastmaster 


Only 550 people can be accommodated 
at this banquet, so order your tickets 
early. 

Tickets are $4.50 each. 

Please make checks payable to Earth- 
moving Industry Conference, and mail 
to Mr. H. R. Johnson, 534 Hollyridge 
Circle, Peoria, Illinois. 


Thursday, April 9 
9:00 a.m. 
Technical Chairman 
T. J. Flamm 
Allis-Chalmers Mfg. Co. 


The Use of Strain Gages to Develop 
Earthmoving Machinery 
W. T. Bean, Jr., Research Consultant, 
Detroit 


Prepared Discussion: 
L. D. Gilmore, International Harv- 
ester Co. 


Transportability of Earthmoving 
Equipment 
H. W. Rockwell, Allis-Chalmers Mfg. 
Co. Cedar Rapids Works 


Prepared Discussion: 
H. H. Harrison, Illinois State High- 
way Department 
Prepared Discussion: 
Jack Hartman, Swords-McDougal- 
Hartman Construction Co. 


1:30 p.m. 
Technical Chairman 
K. L. Mason 
Caterpillar Tractor Co. 


The Emergence of Foreign Competition 
W. Blackie, Caterpillar Tractor Co. 


A Look Toward the Future 
G. H,. James, James Construction Co. 


Hotel Reservations 


Write or wire at once to Hotel Pere 
Marquette, Peoria, Illinois. Be sure 
to state that you are coming to the 
SAE Earthmoving Industry Confer- 
ence. 

If this hotel cannot accommodate you, 
your request will be forwarded to an- 
other hotel for room assignment. 





could be used to direct missiles toward 
earth carrying lethal warheads to neu- 
tralize any enemy uprising. 

The speaker was introduced by Hans 
Friedrich, technical chairman, who 
summarized Von Braun’s accomplish- 
ments. These included his experi- 
mentation with liquid fuel rocket 
motors as early as 1930. In 1937, Von 
Braun was made technical director of 
the German Guided Missile Center at 
Peenemuende, which at the peak of its 
activity employed more than 10,000 
people. In this capacity, he is credited 
with the development of the A-3, A-5, 
and the V-2 rockets and anti-aircraft 
guided missile ‘‘Wasserfall.” 


Power Steering Allows 
Basic Design Re-evaluation 


®@ Metropolitan Section 


S. G. Tilden, Jr 


Feb. 5——"‘Power steering, by eliminat- 
ing the effects of larger and softer 
tires and heavy front ends, makes it 
possible to re-evaluate all the factors 
involved in the design of front sus- 
pensions and in the geometry of steer- 
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Specified as integral power units 
by more than 500 original equip- 
ment manufacturers... 


Delivering dependable, efficient power on 
@ greater variety of service applications 
than all other makes of engines combined, 
in a 3 to 36 hp. range... 

Supplying Most H.P. Hours of heavy-duty 
on-the-job power in all weather, all cli- 
mates... 
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ing linkages,” said Francis W. Davis 
in a paper entitled “History, Develop- 
ment, and Application of Power Steer- 
ing.” 

“It thus seems reasonable,” he con- 
tinued, “to expect not only steering 
ease and greater safety, but an im- 
provement in car stability and cor- 
nering characteristics at all driving 
speeds, and under all road surface 
conditions.” 

Davis, a consulting engineer from 
Boston, began working on power steer- 
ing servo systems in the early 1920's. 
His basic research, basic patents, and 
his constant efforts for universal adop- 
tion have earned him the title “Father 
of power steering.” 

After being introduced by Charles 
E. Chambliss, Jr., vice-chairman of 
passenger car and body activity, Davis 
showed the evolution of the steering 
gear from plain linkages, through 
worm and sector systems to the hy- 
draulic, pneumatic, and mechanical 
servo follow-up systems of power 
steering known today. Coincidental 
with this evolution, he explained, has 
been a greater steering load imposed 
by increased tire sections, lower tire 
inflation pressures, and a general in- 
crease in vehicular weight. This added 
weight is concentrated more and more 


7 to 14'/p np. 15 to 36 hp. 
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on the front wheels. This has forced 
a steering gear ratio increase of three 
or four times that of earlier high pres- 
sure tires. 

As proof of the growing public ac- 
ceptance of power steering, Davis 
quoted the following production fig- 
ures On power steering units over the 
last three years: 

1950—-10,000 units of heavy duty 
equipment 

1951—50,000 units combined passen- 
ger car and heavy duty 

1952—275,000 units combined pas- 
senger car and heavy duty 
“Due to the increased production, the 
prices of the units are beginning to 
move downward,” he commented. 

Describing different power steering 
systems with the aid of slides, Davis 
pointed out some of the problems en- 
countered in development and how 
they were resolved. One of these was 
the natural tendency for any basic 
servo follow-up system to overrun, 
oscillate, or hunt. Another was the 
design of a hydraulic system with a 
reasonably constant volume flow 
through the full range of engine speed. 

To the eternal question of full-time 
power steering versus the part-time or 
power assist systems, Davis commented 
simply “the public will furnish the 
answer.” He continued, saying that 
it is a relatively simple matter in either 
case. The only difference in the two 
is that the power assist system utilizes 
a centering spring which must be com- 
pressed or overridden manually before 
the servo follow-up system is actuated. 

Speaking of maintenance, Davis 
quoted case histories that showed ex- 
cellent life with a bare minimum of 
upkeep even under severe military use. 

Robert Cass, president of the Society 
of Automotive Engineers, was intro- 
duced by Leslie Peat, chairman of the 
Metropolitan Section, as was John A. 
C. Warner, the Society’s secretary 
and general manager. 


Space Navigation 
Not Yet Practicable 


® Dayton Section 
T. L. Deger, Field Editor 


Jan. 15—Space navigation in the inter- 
planetary system is still largely theory 
and far from reality, stated Dr. John 
Clemens, chief of the Flight Research 
Laboratory at Wright Air Development 
Center, at the annual joint dinner 
meeting of 300 members and guests of 
Dayton Sections of the SAE and Insti- 
tute of the Aeronautical Sciences. 

In covering the subject ‘““Mechanisms 
in Navigation.” Dr. Clemens stated 
that space navigation evolves basically 
around the inertial space reference, the 
earth coordinate system and time, and 
that experience to date has shown that 
a better comprehension of the true 
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In testing laboratory or manufacturing plant, 
Hyatt’s facilities are second to none. Continued 
research in methods and materials, and exacting 
inspection with the finest in modern equipment, has 
made the Hyatt name a synonym for “highest 
quality.” That’s why Hyatt Roller Bearings are so 
widely used in car, truck and bus applications. 
Automotive design engineers know that Hyatt 
bearings have been “performance-proved” for 
smoother, trouble-free operation and longer life. 
Hyatt Bearings Division, General Motors 


Corporation, Harrison, N. J. and Detroit, Michigan. 
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Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


North American Extras — 

Salaries commensurate with ability and 
experience @ Paid vacations @ A grow- 
ing organization ¢ Complete employee 
service pregram @ Cost of living bo- 
nuses @ Six paid holidays a year @ Fin- 
est facilities and equipment e Excellent 
opportunities for advancement ¢ Group 
insurance including family plan @ Paid 
sick leave @ Transportation and moving 
allowances @ Educational refund pro- 
gram @ Low-cost group health (includ- 
ing family) and accident and life in- 
surance @ A company 24 years young. 


Write Today 


Please write us for complete informa- 
tion on career opportunities at North 
American, Include a summary of your 
education, background and experience. 
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Stress Engineers 
Aircraft Designers and Draftsmen 


Specialists in all fields of 
aircraft engineering 


Recent engineering graduates 


Engineers with skills adaptable to 
aircraft engineering 


Electrical and Electronic Engineers 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 11, Engineering Personnel Office 
Los Angeles International Airport 
Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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vertical is necessary as well as the 
elimination of effects of acceleration. 
In conjunction with his talk, Dr. 
Clemens displayed and explained a 
working model of a Shuler pendulum. 

Prior to Dr. Clemen’s talk, members 
and guests were treated to the first 
public showing of the film “Now for 
Tomorrow.” This film is a resume of 
the work which Wright Air Develop- 
ment Center is doing for the progress 
of flight. 


Rocket Progress 
Behind Iron Curtain 


® Southern California Section 


P. Kyropoulos, Field Editor 


Jan. 15—Data on the little-known 
subject of Russian technical develop- 
ment was given by George B. Sutton, 
supervisor of the propulsion analysis 
group at North American Aviation, 
Inc., in his paper on “Rockets behind 
the Iron Curtain.” 

The paper given by Sutton was the 
first comprehensive story of Soviet 
rocket activities to be published in the 
free world. It gave a glimpse of what 
the Russians are doing to create new 
and potent military weapons, and 
presented a detailed discussion on the 
subject. 

This outline on rocket development 
was also presented to the American 
Rocket Society in New York in De- 
cember, and created widespread inter- 
est both there and here. 

For the past ten years George B. 
Sutton has held responsible positions 
in the rocket and guilded missile in- 
dustry. He has written technical ar- 
ticles on rockets and missiles and the 
only recognized engineering college 
textbook on rocket propulsion, and has 
made a special study of Russian rocket 
development. 


High Speed Camera 
Aids Design Engineer 


Jan. 22—A camera that can stretch 
the events of one second into 42 days, 
the O’Brien Ultra Speed Camera, was 
described at the January meeting. 
This instrument is capable of taking 
pictures at a rate of 22 million frames 
per second. 

Perhaps less spectacular, but more 
practical as an engineering tool, is the 
Kodak High Speed Camera described 
and demonstrated by Robert Wood- 
ward of Eastman Kodak and Bill Ter- 
rell of Hanks Terrell, Inc., Oklahoma 
specialists in high speed industrial 
photography. The Kodak High Speed 
Camera, an engineering instrument for 
magnification of time, is a non-inter- 
mittent motion picture camera which 
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NATIONAL OIL SEAL LOGBOOK 


Write our Redwood City office for reprints of this page 


Figure 1 — Racine Model “F”’ Pump 


Standard-design National Oil Seals, O-Rings 
give effective, low-cost sealing in Racine Pump 


An unusual and highly economical so- 
lution to a two-way sealing problem is 
found in the shaft bearing assembly of 
Racine Hydraulic’s Model “F” Pump. 

Where the shaft enters the pump 
(Figure 1) it is necessary to prevent 
leakage of hydraulic oil (200 S.S.U. at 
100°F) as well as intake of air, dust, 
and dirt. Pressure varies from slight 
suction to 25 p.s.i. Shaft speed averages 
1,200 r.p.m. and the pump may be in 
continuous operation over long periods 
of time. External abrasive conditions 
are often very severe. 

The unusual approach of Racine’s 
engineers is to employ three single-lip 
National seals. All are modified Na- 
tional 50,000-S Syntech* seals —spring- 
tensioned units with precision-trimmed 
synthetic rubber sealing members in- 
side a steel outer case. Two such seals 
are mounted with sealing lips inward 
to retain pressure and oil. The third 
seal is mounted outward and operates 


*Trade Mark Registered 


virtually “dry” as a dust excluder.* 


On the faceplate assembly opposite 
the sealing point, Racine solves a static 
sealing problem economically with a 
commercial-grade O-Ring also supplied 
by National. 

Racine’s use of standard-design Na- 
tional seals not only expedites seal de- 
liveries but saves 
tooling costs. 
Whether your ap- 
plication utilizes 
standard - design 
seals or requires 
special seal design, 
National Applica- 
tions Engineers 
are at your service. 


Figure 2 — National 
50,000-S series 
Syntech (Modified) 


*Note: This application shows that National seals 
may be used under condit.»ns more severe than 
intended. However, before exceeding seal per- 
formance specifications, discussion with the near- 


est National engineer is recommended 


Sealing 
News & Tips 


Dual-Lip Opposed Syntech Seal 


National 70,000-S 

Syntech seals are 

used in numerous 
applications 

where fluids or 

lubricants must be 

separated within a housing. Sealing 
lips are of synthetic rubber, preci- 
sion-trimmed to a “knife” edge for 
positive sealing, mounted in opposed 
position and spring-tensioned. They 
are capable of continuous operation 
with zero leakage at intermittent 
temperatures up to 300’F, speeds to 
7,000 FE. PM. and run-out to .030 in- 
dicator reading. 


External Expansion Leather Seals 


National 80,000 
series spring- 
tensioned leather 
seals are designed 
for applications 
where the shaft 
remains stationary, the bore rotates, 
and the centrifugal force would im- 
pair operation of a shaft-type seal. 
Use of this external design in such 
cases often simplifies machinery de- 
sign and facilitates assembly. 


National Shims, Shim Seals 


National Shims 

and Shim Seals 

are available in a 

wide range of sizes 

and shapes and in 

all thicknesses from .002” upward. 
The uniform density of metals em- 
ployed prevents compressing under 
severe pressure. National Shims are 
used by all leading vehicle, equip- 
ment, and machinery manufacturers. 
For complete information, request 
Catalog 93. 
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519 South Broadway, Wichita 2-6971 
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Don’t Worry About 
Nuts In Hard-To-Get-At Places 


use 


IMD LAND 
Welding Nuts 


THIS IS ALL YOU DO—Just insert collar of Mid- 
land Welding Nut in hole for bolt or screw, re- 
sistance weld the Nut in place, and the nut is there 
for the life of the job. Nuts can be automatically 
fed to the welder. No time wasted or trouble screw- 
ing-on nuts in hard-to-get-at places. Write for facts 


about these better connections at Jess cost. 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Ave. ¢ Detroit 11, Michigan 
Export Department: 38 Pearl &t., New York, N. Y 
Manufacturers of 


AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 


can take from 1000 to 3000 pictures a 
second on standard 16 mm film, in 
black and white or color. 

Such speed is made possible by a re- 
volving framer-shutter of plate glass 
rotating at 90,000 rpm, and permitting 
exposures as short as one-15,000th of 
a second. When the processed film is 
run through a standard projector at 
16 frames per second, action which is 
only a blur to the human eye may be 
slowed down almost two hundred times, 
for engineering analysis. Frame size 
is large enough to show fine details 
clearly in individual enlargements. 

The camera mechanism is driven by 
a motor operating on 115 v a-c or d-c. 
Power is cut off automatically when 
all film has been exposed (about 11 
seconds operating time with 100 feet 
of film at maximum speed). A built-in 
timing device permits electrical link- 
age of the camera to the subject me- 
chanism. 

An attachment consisting of a silver 
mirror and a side lens makes it pos- 
sible to record the wave patterns of 
an oscilloscope on the edge of the 
film, for accurate analysis of elec- 
tronically controlled devices. Lenses 
of three different focal lengths (F:2) 
are available. 

With this research instrument, en- 
gineers can freeze motion in operating 
mechanisms such as cams, relays, 
breaker points, springs, and so forth, to 
study stresses, patterns of motion and 
eventual failures, permitting a perfec- 
tion of design not possible otherwise by 
conventional methods. 


Traces History 
Of Guided Missiles 


c 


2ction 


Field Editor 


Jan. 20—‘“Automatic Pilots and Guided 
Missiles” was the title of a talk given 
by William F. Carr, electro-mechanical 
project engineer of Lear, Inc. Carr has 
been with Lear since 1946, and has de- 
signed and invented many products in 
the photographic and electronic fields. 
Carr was introduced by Wayne John- 
son, technical chairman, also of Lear. 
Carr described what an automatic 
pilot is and how it operates. The auto- 
matic pilot eliminates the fatigue and 
drudgery of flying, and is safer and 
more accurate. Interesting stories of 
actual performance of automatic pilots 
were told by Carr. The automatic 
radio-controllei field approach and 
landing systems were also described. 
A missile is described as an object 
that is thrown, hurled, or shot, such as 
a stone or rock. But nowadays a 
missile is commonly thought of as a 
radio- or radar-controlled rocket. The 
history of the guided missile was traced 
from its beginning in the proximity 
fuse on aircraft shells to the German 
buzz bombs, the German V-2 rockets, 
and finally to present-day rockets. 
These can be launched at any point in 
the world and hit a target anywhere 
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engineered for excellence 


The Spicer Fully-Synchronized Transmission is man's 

outstanding example of efficiency in transferring automotive 
power. It is silk-smooth in action. Remarkably simple and sure 

in control. It's the driver's dream in heavy-duty truck and bus 
operation .. . the equipment owner's ideal in economical service. 
Since 1908 the Spicer Fully-Synchronized Transmission has been the 
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else in the world within a range of 
300 yards. 

Carr said that jet pilots in Korea 
are loading their wing tip tanks with 
rocks and releasing the rocks upon the 
enemy. So after all these years of 
progress, we have returned to throwing 
rocks as missiles. 


Credits Additives 
For Racing Car Speed 


Feb. 6—The faster speeds of today’s 
racing car can be attributed more to 
the additives placed in the gasoline 
tank than to changes in the design of 
the engine or race car, stated R. T. 
Jackson, Perfect Circle Corp., before 75 
members and guests of the Williams- 
port Group. 

The injection of so-called “pop” 
into the fuel has boosted the perform- 
ance of the engine to unbelievable 
power, and only good design of en- 
gine and car will result in a winner at 
the gruelling 500 mile speedway classic. 

Each part and section of the modern 
American racing machine was de- 
scribed by the speaker and illustrated 
with slides. 

The showing of the film ‘Fastest 
Five Hundred” concluded the activities 
for the evening. 


Finds Additives, Lead 
Chief Causes of Wear 


Jan. 19—Wide consideration was given 
to the subject of engine wear at the 
January meeting when a special dis- 
cussion group as well as the principal 
speaker was scheduled in a four-star 
program. The speaker was Robert J. 
Pocock of the engineering research 
department of the Ford Motor Co. 
Title of his paper was “Can All En- 
gine Wear Be Trapped in a Can?” 
Three authorities forming the discus- 
sion group were asked to discuss the 
paper and the _ subject following 
Pocock’s talk. Those in the panel 
were W. D. Myers of the Socony-Vac- 
uum Oil Co.; J. L. Taylor of the Gulf 
Research & Development Co.; and J. 
L. Palmer of the Lubrizol Corp. 

Principal speaker Robert J. Pocock 
of Ford outlined what his company had 
done to investigate the causes of en- 
gine wear and what the results re- 
vealed. The survey was conducted 
with cars in the company fleet to de- 
termine internal engine wear in op- 
erations typical of the average driver. 
Base and leaded fuels were used as 
well as base and additive oils, and 
various cleaners and oil filters were 
employed. 

With the aid of slides showing charts 
and graphs, Pocock pointed out the 
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The success of a flexible shaft application depends on getting 
the right shaft for the job. This means a shaft that not only 
has the desired characteristics, but one that you can count on 
for completely dependable service, smooth trouble-free 
operation and long service life. 


You get exactly this when you specify S.S.WHITE flexible 
shafts. These shafts are the product of over 70 years special- 
ized engineering, manufacturing and application experience. 
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varying quality standards. Each and every foot supplied 
measures up to known specifications and characteristics. 
With an S.S.WHITE flexible shaft you know exactly what you 
are getting, how it will perform, and what it can and cannot 
do. So, for flexible shafts, specify 5.S.WHITE. 


SEND FOR THIS NEW 256-PACE FLEXIBLE SHAFT HANDBOOK 
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construction, characteristics and application. A copy 
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letterhead and mention your position. 
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results in the way of wear on the cyl- 
inder bore, rings, Main bearings and 
connecting rod bearings under vary- 
ing conditions of oils, fuels, and filters 
In general, the survey revealed that 
wear was increased for the most part 
by the use of oil additives and by the 
use of leaded fuels, particularly in the 
case of bearings, piston rings, and so 
forth. 

Since the lubricating oil plays such 
an important role, data were supplied 
on effective control with the use of 
different systems of oil filtration. The 
full-flow oil filter was found to be the 

. best method for restricting wear in an 
Lie engine as a result of contaminants 
that get inside. A reduction in en- 

gine octane requirements, until better 

US and cleaner fuels can be produced in 
quantity to suit our needs, would 

lessen the contaminant load and im- 


UI D prove piston ring operating conditions. 
Following Pocock’s paper, the dis- 


cussion panel took up the subject and 


offered the results of their own experi- 
YOU mental work. As this is a controversial 
subject, some of the findings varied 
nel considerably from those in Pocock’s 
paper while others strongly supported 
him. 
YO cr , r J. L. Taylor of the Gulf Research & 
} 0 URSIELP . F Development Co. used slides to show 
Engineers who are genuinely the results of tests with different oils 
‘ . ale! oid and fuels at varying temperatures. W. 
serious about whittling down D. Myers of Socony-Vacuum Oil Co. 
discussed the work of his laboratory 
and test findings with engines oper- 
welcome our endineering ating at different temperatures. J. L. 
= - Palmer of the Lubrizol Corp. offered 
assistance over their peak results of Lubrizol tests with oil addi- 
tives. 
work loads. Our main and The meeting was capably conducted 


‘ a by Raymond I. Potter of the Standard 
most important work ts tn the |o6i) co. of Onio. 


their engineering backlog 


automotive —engine and ; 
Economic Factors 


mobile equipment fields. We 
pee ee ere In Usefulness of LPG 
are expertly stajfed and 

- fo Crour 
ready to serve you on short sb Dini Hea ies 


notice ata cost you can Jan. 15—Presenting a paper on “LPG 
afford. Let us help you catch As An Automotive Fuel” prepared by 
; L. J. Barney, automotive engineer for 
up now, speedily, economically, |Socony-Vacuum Oil Co., W. S. Johnson, 
district manager for that concern, out- 
lined the economic factors which in- 

fluence the choice of this fuel. 


e It was pointed out that there are in- 

arnes elec e nc. creased supplies of LPG but that dis- 

Jy tribution over the U. S. is poor and the 

: HICAGO 11: ILLINOIS {Price fluctuates to a greater degree 

832 6. ONIG STREBYT. © than with gasoline and diesel fuels. 


Other economic considerations include 

. — —r increased cost of fuel storage, in- 
Automotive Engineer neg creased cost of installation, lower heat- 
Mechanical Endineering ing value per charge which must be 
” - compensated for by engine changes, 

Research ¢ Development lower fuel cost, and a decrease in 
maintenance and oil costs. 

Testing and Prototypes Examples given showed a cost of 
$1.25 to $3.00 per gal of LPG stored 
for storage and service station facili- 
ties, while the cost of vehicle changes 
and installed equipment varied from 
$200 up for a passenger car or small 
truck to $900 or more for a bus. Com- 
pression ratio must be increased to 
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compensate for the lowered heating 
value per charge of LPG fuel-air 
mixture 

Not all engines have demonstrated 
that they are capable of increase in 
efficiency sufficient to compensate for 
this deficiency of the fuel and lower 
mileage has resulted. For purposes of 
comparison, a 5% loss in mileage was 
quoted as a reasonable figure. The 
savings in maintenance and oil costs 
are a function of their relative mag- 
nitude, but a range of from 50 to 200% 
seems to be indicated. It was pointed 
out, however, that maintenance costs 
may increase with LPG if the engine 
does not have reserve capacity to with- 
stand the higher compression ratio. 

The question of safety must be con- 
sidered also. Properly handled by 
trained personnel, LPG is as safe as 
any fuel; but, because of its high pres- 
sure system and vapor state under at- 
mospheric conditions, it is inherently 
less safe than the usual liquid fuels. 
This has been recognized by various 
regulating authorities and insuring 
agencies with increasing severity of 
control regarding storage, transporta- 
tion, and use of the LPG fuel. 


Spectroscope 
Pinpoints Worn Parts 


Feb. 2—‘‘The spectrograph can indi- 
cate when not to spend money on over- 
hauls as well as when to save money 
through preventive maintenance,” 
concluded Harold Sennstrom, execu- 
tive engineer of American Locomotive 
Co., in a paper on “Spectroscopic In- 
spection of Lubricating Oil.” 

Maintenance of diesel engines in 
locomotive service has so far been de- 
termined mostly by poorest perform- 
ance of various parts. This often re- 
sulted in the unnecessary expenditure 
of much effort, examining components 
not yet due for replacement. Mainte- 
nance people, however, frequently at- 
tempt to increase the time between 
periodic inspections. Parts failure 
causing serious engine damage often 
results. 

That is where the _ spectroscope 
serves aS a means of determining the 
condition of the various critical en- 
gine components without resorting to 
frequent engine inspections. 

The analysis of lubrication oii, of 
which samples are taken from the en- 
gine crankcase, determine how much 


metal, in number of parts per million- 


(ppm), is present in the oil. As the 
components wear, minute particles of 
metal will accumulate in the oil. An 
increasing number of particles thus 
indicates excessive wear on certain 
parts. 

Sennstrom then described the re- 
sults of a widespread program con- 
ducted by American Locomotive Co. 
over a period of 12 months and in- 
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volving analysis of 12,000 samples. 
These were taken from 1500 locomo- 
tives. The engines in question were 
Alco’s 12 and 16 cylinder, 8 ~ 10% in., 
model 244 engines. To evaluate en- 
gine conditions, a minimum of six ele- 
ments are determined spectroscopic- 
ally. These are: iron, lead, copper, 
chromium, aluminum, and silicon. 

Lead represents 90 to 95% of the 
lead-tin overlay of the main bearings. 
The intermediate layer is copper-lead. 
Thus the presence of these two ele- 
ments in the crankcase oil will give 
indications of the magnitude of bear- 
ing wear. 

Presence of iron can indicate wear 
of piston rings, crankshaft journals, 
gears and so on, but often combina- 
tions of elements have to be looked 
for to detect the source of iron. 

Chromium can indicate cylinder dis- 
tress since the liners are chromium- 
plated. However, it can also indicate 
water leaks, since the cooling water 
used is treated with chromates. 

Aluminum comes from the alumi- 
num pistons, and will thus indicate 
wear and scoring of these parts. 

Silicon is the best indicator of dirt, 
particularly airborne dirt. 

Laboratory tests have resulted in 
the establishment of base lines for 
the six indicating elements found in 
crankcase oils from normally func- 
tioning locomotive engines. These are: 
lead, 10 ppm: silicon, 6 ppm; iron, 
20 ppm; chromium, 5 ppm; aluminum, 
3 ppm; and copper, 4 ppm. 

Sennstrom illustrated his talk with 
slides, showing case histories of in- 
dividual locomotive engines. In de- 
scribing these, it was made clear that 
the spectrograph may lead to more 
rational engine maintenance schedu- 
ling, taking into account the condi- 
tion of each individual engine rathe! 
than the condition implied by experi- 
ence of the poorest performance. 

Before the meeting Robert Cass, 
president of SAE for 1953, was intro- 
duced to the group. Cass presented 
a short address in which he pointed 
to the necessity of the engineers be- 
coming part of management. The 
materials situation, concerning nickel 
in particular, but also the growth of 
fields in which aluminum is being used 
was commented on by Cass. 

Don Blanchard, manager of the SAE 
Technical Committee Division, ac- 
companied Cass on his visit and gave 
a brief talk on the work being done 
at SAE headquarters. Also present 
was E. G. Haven, newly elected vice- 
president of SAE representing Aircraft 
Powerplant Activity. 


Coming: 
Cooler Cars 


Jan. 26—The outlook for cooler motor- 
ing was discussed by Leon L. Kuempel 
of Keco Industries in a paper on 
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selected for Quality 
and Dependability 


Products bearing these familiar 


trademarks have all established 
FOR TRANSPORTATION 


———— enviable reputations for quality and 


dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders. 


QUALITY GEARS 


Qc a S) 


Ma Eid 


= commen APMSRACTPHINE co: co. 


National's unparalleled experience in producing 
malleable, heat-treated malleable, and steel castings 

is at your disposal. Sales offices and engineering facilities 
are located at all five strategically located plants. 


A 6865 
PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 


Indianapolis 6, Ind., Melrose Park, IIl., and Chicago 50, Ill. 


A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished j i . 
product. Available WAT Osh 
for group showings. 


ye MALLEABLE and STEEL CASTINGS COMPANY 


fom TeamsroRrTation 
ane imousTar 


CLEVELAND 6, OHIO 


120 


“Trends in Automotive Air Condi- 
tioning.” 

Increased public interest, plus de- 
velopments in conditioning units, make 
the outlook promising, Kuempel said. 
Motorists are showing willingness to 
pay the prices necessary for effective 
units—and the increased volume will 
act to bring prices down and further 
broaden the market. 

In some respects, the cars of today 
are hard to cool, Kuempel said. “We 
formerly had composite bodies that 
were easy to insulate and that were 
relatively air tight. We had only half 
as much glass area. We had a lot of 
room under the hood, and plenty of 
head room.” But the trend towards 
soundproof insulation and away from 
freely ventilated bodies is making 
things easier, while sun visors and 
heat absorbing glass are counteract- 
ing the large glass area of the modern 
car 


Tells of Uses 
Of Guided Missiles 


Jan. 20—Dr. Walter A. Good, an ex- 
pert on servo-mechanisms of the Ap- 
plied Physics Laboratory at Johns 
Hopkins University, explained and il- 
lustrated with movjes the importance 
of guided missiles a$ a defense against 
air attack. The Section and guests 
were privileged with a most inter- 
esting and educational discussion of 
the necessity for and functions of 
guided missiles. 

A brief history of guided missiles in 
the U.S.A. and other countries was 
presented showing that the guided 
missile dates back to 1916, with par- 
ticularly fascinating developments in 
the past decade. A hypothetical anti- 
aircraft missile was described, high- 
lighting the problems of supersonic 
aerodynamics, rocket propulsion and 
emphasis on servo-mechanisms. The 
several systems of missile guidance 
currently proposed were open to ques- 
tion and answer by the group. 

Filmed experiments depicted the use 
of captured German V-2 rockets and 
the Aerobee rocket as high altitude 
platformers for upper-air research. 
Airborne cameras which peered down 
on the earth 70 miles below impressed 
the audience with a feeling of a short 
trip into near-space. 

Dr. Good is the holder of the world’s 
endurance recorde for radio controlled 
model airplanes. For three successive 
years he wen the national radio con- 
trol contest. 

Unfortunately, Dr. Good's very in- 
teresting talk was in competition with 
the inaugural celebration. Chairman 
Jack Hulse expressed the appreciation 
of the Section for its rare opportunity 
to have enjoyed the expert presenta- 
tion of missile guidance techniques and 
outlook for the systems 
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operating needs 
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No single type of ignition equipment is 
the final solution to every operating 
problem. That's why Bendix approaches 
each new assignment with an open mind, 
The particular type of ignition system 
recommended is decided on the basis of 
meeting individual requirements for econ- 
omy, performance and dependability. 


Of one thing you can be certain, from the 
broad Bendix experience and unrivaled 
facilities will come ideas and products 
tailored to your needs. For piston, jet, 
turbo-jet engines or rocket motors every 
component part of your ignition system 
will meet the uncompromising standards 
of quality established by Bendix over a 
quarter of a century ago. 


This combination of facilities and skill is 
ready to go to work for you in the solu- 
tion of any ignition problem from plan- 
ning to finished product, 


AVIATION PRODUCTS 


Low and high tension ignition systems for piston, jet, 
turbo-jet engines and rocket motors . . . ignition 
analyzers... radio shielding harness and noise fliters 
... switches... booster coils... . electrical connectors 


VoL Tea 


SCINTILLA MAGNETO DIVISION 
SIDNEY, NEW YORK “Sie 


Export Soles: Bendix International Division 
72 Fitth Avenue, New York 11,N. 


FACTORY BRANCH OFFICES: 117 €. Previdencia Avenue, 

Burbenk, California + Stephenson Building, 6560 Coss 

Avenue, Detroit 2, Michigan + Brouwer Building, 176 

W. Wisconsin Avenue, Milwaukee, Wisconsin « 582 Market 
Street, San Francisco 4, Californie 
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INTRODUCTION 


== American Cuevican Pans Company 


feumimicacd) 
AMBLER PENNA, 


Technical Service Data Sheet 
Subject: PROTECTING FRICTION SURFACES 


vir Gee 


Fabricators and product designers, particularly in the automotive field, 
are aware that even highly polished surfaces under friction weld, gall and 
score. One of the most inexpensive and practical methods of preventing 
this is to coat the metal to prevent metal-to-metal contact. With cast iron 


or steel. the “Thermoil-Granodine’ 


manganese-iron phosphate coating 


provides a wear-resistant layer of unusual effectiveness. 


Thermoil-Granodizing greatly prolongs the life 
of parts subject to friction. It protects the 
surface of products like the diesel engine liners 
shown above and the many moving parts of 
automobiles and other machines Thermoil 
Granodine” with its remarkable lubricating 
properties is particularly valuable in these 
and similar applications because of its ability 
to retain oil and maintain lubrication under 
high pressures and high velocities. This ACP 
wear-pfoofing chemical not only permits rapid 
break-in without scoring, scuffing and welding 
but also reduces subsequent wear on friction 
parts 


""THERMOIL - GRANODINE” 
PROTECTS RUBBING 
PARTS 


Thermoil-Granodizing 
“fuzz” from ferrous metal friction 


removes 


surfaces and produces a coating of 
non-metallic, water-insoluble manga- 
nese-iron phosphate crystals which 
soak up and hold oil as bare untreated 
metal cannot do. The oiled crystalline 
“Thermoil-Granodine” coating on 
piston rings, pistons, cylinders, cylin- 
der liners, cranks, cam-shafts, gears, 
tappets, valves, spiders and other 
rubbing parts, allows safe break-in 
operation, eliminates metal-to-metal 
contact, maintains lubrication and 
reduces the danger of scuffing, scor- 
ing, welding, galling and tearing of 
the metal. The work to be protective- 
ly treated is merely Thermoil-Grano- 
dized and oiled, usually with a 
soluble oil. 


“THERMOIL-GRANODINE” MEETS THESE SPECIFICATIONS 


SPECIFICATION NUMBER 


MIL-C-16232 
Type I 


AN-F-20 
(See also U.S.A. 3-213) 


US.A. 57-0-2C 
Type II, Class A 


‘U.S.A. 51-70-1 
Finish 22.02, Class A 


M-364 


Coatings — 
(for ferrous 
treating compounds. 
: - ~ +... 


SPECIFICATION TITLE 


phosphate; oiled, slushed, or waxed 


metal surfaces) and phosphate 


Finishes, for electronic equipment. 


Finishes, protective, for iron and steel parts. 


— omnes 


Painting and finishing of fire control instruments; 
general specification for 
‘. 


Navy aeronautical process specification for com- 
pound phosphate rust-proofing process. 


WRITE FOR FURTHER INFORMATION ON 
“THERMOIL-GRANODINE” AND ON YOUR OWN METAL 
PROTECTION PROBLEMS. 


Technical Committee 
Progress 


Continued from Page 101 


distortion. But in each case it’s always 
necessary to check the end product in 
actual road tests. 

By the same token, if an experi- 
mental brake exhibits lack of effective- 
ness, poor fade characteristics, rapid 
lining wear, permanent distortion, or 
scoring on field tests, such conditions 
can often be duplicated on a dyna- 
mometer and studied individually. 

The brake dynamometer, then, is a 
most valuable piece of equipment for 
making many brake investigations. It 
provides the only logical approach to 
the selection of a new braking com- 
bination, subject of course to verifica- 
tion by road testing on the actual 
vehicle. 

(Paper on which this abridgment is 
based, “Construction and Operation of 
Brake Testing Dynamometers” was 
presented at SAE Annual Meeting, De- 
troit, Jan. 13, 1953. It is available in 
full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to non- 
members. The paper also includes a 
copy of the new SAE Brake Dynamom- 
eter Test Code.) 


New Format for 
Screw Thread Tables 


NGINEERS will be able to find the 

screw threads they want much more 
quickly and easily, thanks to the ef- 
forts of the SAE Screw Threads Com- 
mittee. This group has spent over a 
year working out these changes, which 
have been approved by the SAE Tech- 
nical Board. (The revised standard 
will be included in the 1953 SAE Hand- 
book.) 

Briefly, the revisions cover: 


1. Unit presentation of text. 

2. A new format for the tables. 

3. Minor technical revisions to bring 
the standard into conformity with the 
latest revisions in the American Stand- 
ard for Screw Threads. 


In previous versions, the text was 
spread throughout the standard, with 
much of the material having to be re- 
peated many times. Now all the ma- 
terial on a particular subject has been 
kept together, so that each subject 
needs to be dealt with but once. 

The tables have been completely re- 
vised so that all threads of the stand- 
ard series are grouped together for 
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HATEVER your battery requirements — 
basic Globe sizes and types offer you 
wide choice to meet any application. In addition, 
special models are made for special needs. Low 
freight costs and quick service are yours, too, 
from 13 factories strategically placed near your 


markets. 


Custom-built for mass distribution under the 
trade name of GLOBE SPINNING POWER 
and a host of leading private brands — Globe 
Union built batteries are known around the 
world — Get all the details before you make 
any decision on your battery needs. See how 
Globe Creative Engineering can give you greater 
prestige, patronage and profit. Write to: 


GLoBe-Union INC. 


Milwaukee 1, Wisconsin 
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Methods, Process Engineers 


Can you top this 
for opportuntty 7 


Here at Honeywell we're faced with 
the problem of producing ever- 
increasing amounts of automatic 
controls for the country’s expanding 
industries 

To do this, we're continually in 
need of experienced methods and 
process engineers 

Openings for ‘Engineers of Pro 
duction” here at Honeywell rep 
resent a real challenge—and almost 
unlimited opportunity 


Duties of the jobs. Figure ways to 
make quality products at minimum 
cost. Supervise the tooling, process 
ing and planning necessary to trans 
form blueprints into finished prod- 


ucts 


Requirements. B.S. or M.S. in 
Mechanical, Electrical, Industrial or 
Chemical Engineering 


Atmosphere. A company which is 
growing rapidly, steadily and sound- 
ly. The challenge of production is 
ever present 


Openings. In Minneapolis and Phila- 
delphia, 


For details write H. D. Elverum, Per- 
Dept. SJ-3-42, Honeywell, 
Minneapolis 8, Minnesota. And be 
sure to ask for our new book, ‘Em 


sonnel 


phasis On Research.”’ 


Honeywell 


H) Fiat oe Coitol 


each diameter-pitch combination 
Similarly, all threads of special types 
are grouped together for each diam- 
eter-pitch combination. This method 
of tabulation should be much handier 
for the user, who is primarily inter- 
ested in diameter-pitch combinations. 
Now he will be able to see at a glance 
all available possibilities for the par- 
ticular diameter-pitch combination he 
is interested in. With the earlier 
standard he had to look at a half a 
dozen or more different tables to get 
all this information. 

Tolerances and allowances have also 
been removed from the main tables 
and put in separate tables. Thus, the 
main tables now give only the basic 
dimensions. 

Although the corresponding ASA 
Screw Threads Standard B1.1-1949 has 
not yet been set up in this way, steps 
are already being taken to revise them 
in accordance with the same princi- 
ples. 

It might be noted further that the 
format of the gaging standards is the 
same as that for the standard series 
of screw threads 


Round Head Bolt 
Standard Revised 


HE SAE Standard for round, un- 

slotted head bolts has been revised 
by the SAE Screw Threads Committee 
to conform with the recently issued 
American Standard (B-18.5-1952) for 
round head bolts. 

Specifically, the revisions will make 
the SAE Standard conform with the 
American Standard, with two excep- 
tions: 

1. The body diameter of the bolt is 
held to a maximum that equals the 
nominal diameter, whereas the Ameri- 
can Standard provides for two possible 
maximum body diameters (1) a body 
diameter held to a maximum that 
equals the nominal diameter and (2) 
a maximum body diameter that is a 
few thousands above the nominal fig- 
ure. (This is true in all cases except 
for the round-head ribbed-neck bolt, 
where the maximum body diameter 
given by the ASA is allowed.) 

2. It will not contain the standards 
for flathead, countersunk elevator 
bolts, ribbed-head—slotted and un- 
slotted—elevator bolts, and T-head 
bolts to be found in B18.5. 

Harold Fisher of Bendix, former 
vice-chairman of the SAE Screw 
Vhreads Committee, has been named 
chairman, replacing R. G. Cummings 
of Ford, who resigned. Vice-chairman 
is R. F. Holmes of AC Spark Plug. 

The changes in the SAE Standard, 
which have been approved by the 
Technical Board, will be included in 
the 1953 SAE Handbook 


NEXT... 


_Transactions 


will be single, 


bound volume, 
out September, 
1953. 


@ IF you didn’t order your 1953 SAE 

Transactions when you paid your 
dues, you can still ensure that you 
will get a copy of this valuable ref- 
erence work by sending in your 
order by March | 


print order must be established 


when the final 


Transactions is now being issued 
only once a year, as a single, bound 
The 1953 
Transactions will be issued in Sep 


1953 


volume with hard cover 


tember, 


Prices are: $3 to members, $7 to 


public and college libraries and 
U. S. Government agencies, $10 to 
nonmembers. Foreign: $3 to mem- 
bers, $8 to public and college |i 


braries, $11 to nonmembers 


Society of Automotive Engineers 
29 West 39th Street 
New York 18, New York 


Please send me copies of the 


1953 SAE Transactions 


Name 
Company 


Address 
[] Check enclosed 


[) Bill me C] Bill company 
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Much EASIER 


Cold Weather 


ICKER$ vane type pump 


is used for hydraulic 
power steering 


In cold weather, the starting load is multiplied while 
battery power is greatly reduced. Under severe condi- 
tions any added load may be enough to make the 
difference between starting and not starting. 
This schematic diagram of a Similar diagram of Vickers pump In power steering a hydraulic pump with fixed teeth 
Vickers pump shows how sliding shows how pump vanes are ex ’ 
vanes are retracted at normal en- tended when engine is running. or lobes may add greatly to the starting load. On the 
gine cranking speeds. No oil is Pumping then begins and con- : 
pumped and there is practically tinues at all engine speeds. other hand a Vickers Balanced Vane Type Pump adds 
no starting load . . . . 
practically nothing to the starting load because it does 
@ee20e0e2000000060100000000006066 : : . 
not pump oil until the engine fires (see sketches at left). 
As a result, cars with power steering that uses a Vickers 
Pump start much easier in cold weather. 
There are numerous other reasons why Vickers pumps 
are now in use on many leading automobiles with power 


steering. 


Vickers Pump with integral volume 
control end relief valves. 


Vickers Pump with integral volume IICKERS j nec oO r Pp oO ra t e d 


control and relief valves and oil 
reservoir. Division of the Sperry Corporation 


1440 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


6235 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Jan. 
10, 1953 and Feb. 10, 1953. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior; (SM) Service 
Member; (FM) Foreign Member 


Atlanta Group 


Wallace Asbury Hanson, Jr. (J) 


Baltimore Section 


Paul Harry Cromwell (M). 


British Columbia Section 


Hugh Coleopy ‘J), Clifford E. Leon 
(M) 


Buttalo Section 

Melvin Lawrence Armbruster (J), 
Eugene Anthony Czeck (J), Frederick 
J. Kneisler (J), William F. Milliken, 
Jr. (M) 


Canadian Section 

Bruce R. Aubin (J), Eugene Canby 
(J), Ernest R. Gifford ‘A), Michael 
Owen Jones (J), C. R. Matthews (A), 


WORLD’S LARGEST 
MANUFACTURERS OF 
FUEL INJECTION 
EQUIPMENT 


For Diesel Engines 


Fuel Injection and Electrical Equipment 


Depots and Service Agents in over 100 countries 


CAV. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, MEW YORK 19, &.We 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND 7, OnIO 
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John Hideo Miura (M), John C. Muir- 
head (J), Thomas Melville Patterson 
(J), Morris Conroy Shonfield (A), 
Lester Gray White ‘A), Donald Win- 
ans (A). 


Central Illinois Section 


Richard B. Curry (‘J), Floyd S. 
Dadds ‘J), L. Burton Greer (M), Wil- 
liam H. Neptun (M), Louis J. Templin 
(M), 


Chicago Section 


Charles M. Atterbury ‘A), G. Peter 
Blom (J), Dale L. Brott (M), Simon 
K. Chen (J), William Courtney Files 
(M), Harold A. Grenert (M), Fred 
Willard Haney, Jr. (J), David Lloyd 
Hanson (A), Irwin Jacobson (J), 
Martin E. Keane (J), Ralph E. Lam- 
brecht (J), Richard George Moen (J), 
Leonard W. Okon (J), George R. On- 
deck, Jr. (J), Howard L. Philippe ‘J), 
Robert W. Powell (M), Peter Francis 
Rath (J), Robert J. Schroeder ‘(M), 
Leslie S. Tutty (A), Richard Graham 
Walsh (M) 


Cincinnati Section 

Peter W. Dwyer (J), 
Nugent (A), Michael J. Tomich 
Ralph W. Woods (J). 


Vernon MT. 
(J), 


Cleveland Section 


Reuben C. Carlson (M), Elias L. 
Corpas (J), Stanley Park Funkhouser 
(J), Clifford E. Heidenreich ‘(M), 
David L. Kerr (J), William W. Kirk 
(M), Maurice E. Kline (A), Paul H. 
Kramer (J), Roy A. McKinnon (J), 
Rudolph Joseph Menart ‘(M), Charles 
L. Moon (J), Jerry R. Mrlik (J), Wil- 
lard W. Nelson (A), Nicholas Olek (A), 
George M. Perry ‘(M), Clarence L. 
Playford (M), Edward John Ratkay 
(J), David E. Reyna (J), Albert P. 
Rogel (J), Herbert E. Sietman (M), 
Walter Martin Waldbauer (J), Louis 
C. Wolff (A). 


Dayton Section 


Harold C. 
askos (J). 


Mott (J), Paris C. Par- 


Detroit Section 


Lee Harrison Allen (J), Donald E. 
Bowen (J), Phillip C. Bowser (J), 
John H. Cauley (A), Gerald Robert 
Checkley (J), Victor S. Cochoff (J), 
Clyde Carl Culver (J), Carle F. Cziske 
(A), Fred Robert Dietrich (J), Robert 
J. Dika (M), Charles Leslie Dittoe (J), 
Robert N. Frantz (M), Harvey W. 
Frye ‘A), Emilio Gabriel (J), Lester 
C. Gates (M), Joseph Peter Gietzen 
(J), Joseph Raymond Gillette (M), 
George T. Gorman (A), Harold P. 
Henning (M), Walter L. Hill (J), Jack 
Donald Hinton (M), Emerson Mans- 
field Hough (M), Willman E. Jackson 


Continued on Page 128 
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James Laita, Jr. (J), Glenn Laing (J), 

“a Allen M. Kushner (‘J), Gordon J. 

New Members Qualified Kuivanen (J), John Edwin Marlow 
(J), Siragan Marderosian ‘J), Carel 
Johan Frans Mali (M), Ralph A 
Meyering (J), Edwin L. Miller (M), 
William A. Niffin (J), Oscar B. Noren 
‘J), John J. Jarvie (M), Robert P. (mM), Charles A. Peterson (A), John 
Jensen (J), Robert Frank Jenson (J), C. Rau (M). Mario Revelli (M), Walter 
Gordon K. Jones ‘(A)’, Michael John- Edward Rogers ‘(M), Clinton Malcolm 
son, Jr. ‘(M), Raymond Jozefowicz Rose ‘(J), Frank Rosiek ‘J), Charles 
(J), Richard Kramer Kepple (J), L. W. Seith (A), Henry J. Tamagne 
Richard L. Kieft (J), Robert O. Kindt ‘J), Anthony Tomac ‘J), Robert Ed- 
(J), Henry James Kozicki (M), Walter ward Tyner ‘J), John D. M. Velte (J), 


Continued 


This Snow “Drift 


Has Fourteen Foot Wings 


Le See 
work 


Built strong enough to blast open snow jammed roads, ap 
the CHAMPION “Drift Buster's’’ shoulder wings make TTT ity 
every road a winter highway. Heavy-duty ROCKFORD oye! 
CLUTCHES help this powerful unit out-perform and 

out-last less rugged equipment. Let ROCKFORD clutch 

engineers help your product designers develop versatile 

power transmission control for your machines. 


ROCKFORD CLUTCH DIVISION Pree 


BE eT 


2 S208 0 
Pee aas 
SENT ON 
este 


ROCKFORD CLUTCHES 


Roger W. Wassman (J), Lee S. Wright 
(J) 


Hawaii Section 


W. W. Miller (A), Herman W. Sivley 
(M). 


Indiana Section 


Werner W. Berger ‘J), Bruce C. 
Center (J), Richard Thomas Clark 
(M), Henry A. Geisler (M), Francis 
Anthony Urbaniak (‘J), George L. 
Webb ‘(M), Michael Zoretich, Jr. (J). 


Kansas City Section 


A. M. Cole ‘(M), Donald Everett 
Flick (M), Merlin D. Howard (J), 
Davon Bland Pierce (J), Paul Edward 
Tomshany (J), Marvin D. Vawter (M). 


Metropolitan Section 


David Albin Anderton (A), Frank R. 
Cassel (SM), Leao Goncalves De 
Oliveira (J), John J. Duzich (J), 
Morton S. Feinsilver (J), John Flan- 
nery, Jr. (M), Robert Henry Fritzges 
(M), Walter Joseph Handlen (J), 
Stefan J. Harvey ‘(M), Richard W. 
Heidersberger (J), Ivar F. Larsson (J), 
Joseph R. Levitt (M), Peter G. Nicho- 
las (J), John J. Pietruszkiewicz (A), 
Robert John Service (J), Homer U. 
Tsakis (J). 


Mid-Continent Section 


William R. Bohannan (J), Richard 
Arthur Mengelkamp (M) 


Mid-Michigan Section 

Robert J. Ferguson (J), Howard F. 
McColly (M), Raymond Joseph Schultz 
(J), Eldon Williard Tibbits (J), An- 
thony Waydak (M), Guy W. Wesson 
(J). 


Milwaukee Section 

Robert P. Bekke (A), Rodney Owen 
Berger (J), Leslie A. Cantley (M), 
Gerald Joseph Kuchera (J), John 


‘Everette Langdon (J), Kenneth A. 


McLyman (M), Robert Elden Niva (J), 
Merle H. Peterson (M), Francis H. 
Tennis (M). 


Montreal Section 

Edward William Baker (M), Charles 
A. Dinsmore (A), Georges Donato (J), 
John McNeill (J), Jan Murer (J). 


New England Section 


Wilbur Edmund Bassett (J), Ross 
Stuart Karlson (J), Russell Leonard 
Lawson (J), Hans Ulrich Wydler (J). 


Northern California Section 


Lyle O. Bowman (J), W. A. Knuckey 
(M), Donald A. Murray (J), Orrin 
Mitchell Prouty, Jr. (A), Edward Hall 


Continued on Page 130 
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Now! Thompson Center Bearing Hangers 
or all trucks— 


LIGHT... 
MEDIUM... 
and HEAVY DUTY 


@ Standardization— with fewer propeller shaft 
lengths 


© Quick installation without precise positioning 
@ insulation from drive line and frame noise 


®@ Longer bearing life, greater capacity 


HE great service advantage of the new Thomp- 
son midshaft bearing hanger is now available 
for light and medium as well as heavy duty vehi- 
cles. The new light-medium duty design operates 
in the same manner as the heavy duty design. It is 
so flexible that shimming for precise positioning is 
unnecessary. Two simple snap rings retain bearing. 
Free swinging arms and tandem rubber bushings 
eliminate cramping and thrust loading due to frame 
twist and drive line movement. High frequency 
vibration is reduced. Cab is insulated from noise. 
Learn how these two new Thompson hangers 
can cut production and distribution costs, improve 
‘in service” operation. Write Thompson Products, 
Inc., 7881 Conant Ave., Detroit, or telephone 
WA 1-5010. 


Thompson Heavy Duty Hanger 
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“My brushes are giving me 
trouble, doc—how about 
giving me the Stackpole 
treatment?” 
















_ Small Motor 
Brush Clinic 


...f0r longer life, 
greater efficiency 


No doubt, you're getting pretty good brush life and per- 
formance on small motor applications these days. But, chances 
are still mighty good that they can be materially improved—at no 
premium cost. 

Recently, for instance, Stackpole brush developments 
brought about worthwhile improvement on such widely 
diverse equipment as toy trains, a coal drill, a d-c gas pump 
motor and an ac-dc inverter. 

These jobs were handled the way Stackpole likes to handle 
them: by getting the actual motorized equipment into our labora- 
tories for ‘clinical’ test. Here, Stackpole engineers combine 
the greatest wealth of small motor brush “know how” in the 
business with carefully planned experimentation. They recog- 
nize that each brush application differs from others in essential 
respects. These peculiarities are taken into full 
account in developing grades exactly suited for the 
equipment in question. And, more often than not, 
they come up with a brush recommendation that is 
an improvement over what has been used in the pase. 
























NOTE: Stackpole brushes are sold only to 
manufacturers of original equipment, 






Write on company stationery for the 
44-page Stackpole BRUSH USERS’ GUIDE. 

















New Members Qualified 


Continued 


Rayermann ‘J), John M. Smith (M), 
Jess Virgil Terry ‘A), Dennis James 
Treadway (M). 





Northwest Section 


S. M. Baunsgard (A), William F 
Driver (M), Earl C. Reed (J). 


Oregon Section 
William C. Kieling (J), Leonard W. 


Peoples (J), Ned Ransom Powley, II 
(M). 





Philadelphia Section 


Vincent E. Di Lucia (M), C. Clark 
Kenlan (M), John Albert Lamb (J), 
Alden J. Pahnke (J), William Virgil 
Rich (M), John J. Sheehan (M), 
Gordon Walter Woods (J). 


Pittsburgh Section 


Robert F. Demmler (J), Donald E. 
Foringer (J), John Charles Konkler 
(J), Joseph B. Lasky ‘(M), William J. 
Masters (J), William L. Mosenson (A), 
Howard N. Seese, Jr. (J). 


St. Louis Section 


Robert E. Coughenour (A). 


San Diego Section 


Merwyn O. Faiman (J), Jack M. 
Palmer ‘(M), Carl W. Pieper (J), 
Andrew Segal (J). 


Southern Calfornia Section 


Charles T. Aubrey (‘M), Arthur R. 
Beckington (J), Eugene Norman Bor- 
son (J), Selby W. Brewer (M), Walter 
K. Deacon (M), Jean Clail DuBuisson 
(J), Robert E. Frederickson (M), 
Frank S. Gadomski, Jr. (J), Preston 
George Holland (J), O. Allen Knuusi 
(M), Andrew Michael Krawicz (J), S. 
Richard Krown (J), Oronzo L. Linsa- 
lato (J), Edwin I. Mosher, Jr. (J), 
Satoshi Nitta (J), Robert Allen Ross 
(J), Michael M. Schuster (J), Jesse 
R. Smith (J), William Robert Walker 
(J), Edward James Whitney (J), Nor- 
man Eugene Wood (J), Robert Joseph 
Von Flue (J). 








Southern New England Section 


Frank Lindy Buscarello (J), Albert 
Claude Ching (J), Henry A. Dyson (J), 
John Rogers Hansen (J), Stanley J. 
Krol (J), Carl W. Lemmerman (M), 
Charles J. Peterson (M), Raymond A. 
Swanson (M), Robert Elwood Thorn- 
ton (J). 





Spokane Intermountain Section 


John R. Bonner (A), Robert H. 
Continued on Page 133 
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Tandem-Drive Units 





MOVE EXTRA-HEAVY LOADS OVER EXTRA-RUGGED TERRAIN 


HEAVY-DUTY TANDEM 
WITH DOUBLE-REDUCTION DRIVE 


Available with either through 
drive or inter-axle differential, 
these rugged units are especially 
adaptable for off-highway use. 
They move mammoth loads with 
ease regardless of terrain. Power- 
ful TDA Brakes assure positive 
vehicle speed control at all times. 







































DOUBLE-REDUCTION FINAL DRIVE 
WITH INTER-AXLE DIFFERENTIAL 


This double-reduction final drive, 
has rugged, time-proven Hypoid 
gearing in the first reduction. The 
slower gear ratios practical with 
this type of final drive make it 
especially adaptable to high- 
powered engines—an important 
feature in off-highway operation. 


PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA,N.Y. @ ASHTABULA, KENTON AND NEWARK, OHIO @ NEW CASTLE, PA. 


High-Powered Engines Can 
Be Used to Full Advantage! 


TDA makes it possible to move the heaviest 
type of loads through rough off-highway 
terrain. In such fields as logging, mining 
or construction, where trucks must move 
miles over temporary roads to and from 
jobs, TDA Tandem-Drive Units provide 
the needed strength and pulling power. 


These heavy-duty axle units take full ad- 
vantage of high-powered engines, resulting 
in greater tractive ability and lower oper- 
ating costs. TDA Tandem-Drive Units pro- 
vide truckers with many other important 
advantages, too. For instance, the axles are 
always kept correctly spaced and aligned 
by means of a parallelogram suspension of 
the torque rods. This eliminates the possi- 
bility of weight transfer. 


Since tandem-drive units first came into use 
more than 30 years ago, Timken-Detroit 
has led the trucking field in their design 
and manufacture. Designed and built in 
their entirety by TDA, these rugged tan- 
dems have been used in practically every 
type of hook-up for tandem rear axles in 
this country and abroad, under every make 
of six-wheel truck. Therefore, the TDA 
design of tandem-drive units reflects this 
30-year record of engineering and manufac- 
turing leadership. Write to Timken-Detroit 
today for the interesting story of Six- 
Wheelers and TDA Tandem-Drive Units. 


THE TIMKEN-DETROIT AXLE COMPANY 
Detroit 32, Michigan 


WORLD'S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 








This modern manufacturing plant, located at 
Kenton, Ohio, houses the Trailer Axle Division of 
The Timken-Detroit Axle Company. 


WORLD'S LARGEST MANUFACTURER OF 


AMLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: 

DETROIT AND JACKSON, MICH. © OSHKOSH, WIS. @ UTICA, N. Y. 

ASHTABULA, KENTON AND NEWARK, OHIO @ NEW CASTLE, PA. 


J 


N 


Timken-Detroit knows trailer axles! More than 40 years’ 
experience in building axles for trucks, buses and trailers 
attest to that! Furthermore, nine great plants—one of 
which is devoted to developing and producing trailer 
axles—are provided with every modern engineering, 
research and production facility. Highly trained techni- 
cians are constantly at work improving the materials, 
design and workmanship that go into every trailer axle 
produced by Timken-Detroit. Months, and often years, 
are spent in developing and testing axles before they ever 
leave the blueprint stage. In the trailer axle field, too, 
Timken-Detroit knows its business! 


\ 
Co DTA Sencece 
wiskeepted f p A ! Standacé } 
cog 
THE TIMKEN-DETROIT AXLE COMPANY 
Detroit 32, Michigan 





New Members Qualified 


Continued 


Briscoe (M), J. G. Critzer 
Joseph Zajac (J). 


(A), John 


Syracuse Section 


Clarence J. Hornbeck (J). 


Texas Section 

Richard Frank Burris (M), Julian 
E. Gerry (M), Robert Max Hooks (J), 
Glen W. Putney (J), G. B. Shandley 
(A), David C. Spraker (J), H. Patrick 
Warren (M), list Lt. James Pruett 
Whitman (J). 


Twin City Section 


Don O. Benson (M), Irvin C. Beuth- 
ling (M), Joseph H. BeVier (A), Rob- 
ert De Ghetto (J), Dale W. McKee 
(M), Quentin I. Wilcox (M). 


Virginia Section 
James Alfred Beckett (M). 


Washington Section 

Francis Edward Butler ‘J), Robert 
J. Gordon ‘A), Joseph A. Smith (J), 
Daniel Stern (J). 


Western Michigan Section 


Stanley J. Bourdon, Jr. (J), Howard 
B. Yarbrough (M). 


Outside Section Territory 

Frederick George Baily (J), Rich- 
ard Thomas Gainey (J), Ralph John 
Gimera (J), Robert S. Jacobus (J), 
Charles G. Moore, Jr. (J), James Floyd 
Pope (J), Charles R. Remington, Jr. 
(M), John P. Sandoval ‘(M), David 
Schafale (M), Roy F. Schwegler (M), 
Allan Richard Smith (J), Robert C. 
Souers (J), Richard Willard Straw, Sr. 
(J), Charles H. Sweatt (M), Lt. (JG) 
Richard A. Wester (J). 


Foreign 


James Walter Agnew Andrews (A), 
England; James Maskell (J), Eng- 
land; Amilcare Porro (FM), Italy. 


Applications Received 


The applications for membership 
received between Jan. 10, 1953 and 
Feb. 10, 1953 are listed below. 


British Columbia Section 
John Alexander McPhee. 
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Canadian Section 


Alan Wells Bennett, Willard O 
Burgoon, William Edmond Moore. 


Central Illinois Section 


Oscar S. Beckham, Jr., Max Edward 
Butterfield, Joseph H. Dolan, Richard 
M. Edwards, Howard W. Huette, 
Joseph E. Jakoby, Joseph G. Klecker, 
Russell W. Larson, Ray R. Laughlin, 
John H. Parks, William L. Sprick, 
Floyd J. Wingert. 


Chicago Section 


Ernest Ray Cunningham, Jr., Louis 
M. Gray, Sr., Nicholas J. Hughes, 
Frank Iwatsuki, Ernest J. Mehochko, 
Leopold P. Josephs, C. W. Leslie, Paul 
B. Miller, J. N. North, Warren K. 
North, P. L. Reynolds, Walter J. 
Zwierzycki, Leonard C. Nelson. 


Cleveland Section 


Leland Condit, Charles 
Continued on Page 134 
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Applications Received 
Continued 


Frank J. DiNatale, Elizabeth A. Fath- 
auer, Gerald D. Griffin, John D. Hanks, 
Philip Hermann, Henry H. Homitz, 
Charles W. Howard, Melvin P. Prasse, 
Kenneth Leonard Selby, Forrest E. 
Smith, Harold R. Sobeck 


Colorado Group 
William J. Holtman 


Dayton Section 


C. M. Allen, Helge M. Evensen 


Detroit Section 
Robert B. Alexander, Peter Chat- 
field Ball, Ralph R. Bekkala, George 


A. Berry, LaVerne R. Biasell, William 
Harper Bickerstaff, Harry A. Bolenski, 


CREATED BY 


| | aster 
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George E. Brown, Frederick J. Burke, 
Harry M. Casebeer, John Gerald 
Champine, Donald E. Cox, R. Lawrence 
Crosier, James E. DeRemer, Richard 
C. Devereaux, Robert L. Erwin, Floyd 
Fair, Paul W. Fair, John J. FitzGerald. 
Jr., Maurice E. Fordyce, Harold Sidney 
Freidman, Rollin R. Galloway, Pete: 
A. Goudreau, Raymond Gregorich, 
Robert Lewis Hauser, Thomas E 
Hustead, Walter Robert Irving, Lewis 
Francis Jilbert, Richard S. Karbowski, 
James C. Kaufeld, Robert E. Kraemer, 
Lester S. Ludwig, Fred Lyijynen, 
Andrew B. Maclsaac, O. Martens, 
John F. McCarthy, Edwin John 
McCauley, Otto Morton Nedved, Rus- 
sell R. Noble, Clayton J. Pajot, Louis 
B. Peltier, Jr., Andrew J. Pepper, 
Charles R. Petoskey, Richard F. Reich- 
muth, Jesse W. Richards, Richard 
Bruce Ruokolainen, Herbert L. San- 
born, Jorma O. Sarto, Alfred Bruce 
Sauer, John F. Scarpelli, William D. 
Shanks, Robert H. Stridiron, Charles 
Edward Terrill, Steve J. Trukalo, Wil- 
liam J. Ulrich, Thomas D. Weiser, 
Frederick G. White, Jr.. Norman C 
Wilson, Parke Woodworth, Raymond 
J. Wrobel, Robert W. Zander, Norman 
E. Zerndt, Leonard O. Zick 


Hawaii Section 


Fred K. Cordes, Robert Louis Linder, 
Robert K. McGill 


Indiana Section 

Paul B. Budai, 
Redd, Louis R 
Ryan. 


Jr., Herman James 
Russell, William V 


Kansas City Section 
John W. Lynch. 


Metropolitan Section 


James Ernest Davis, Raymond M 
Ferris, Russell C. Grube, Carl V. Julien, 
Joseph J. Mancusi, Jr., Robert S. Mul- 
laney, Helmer Peterson, James Rich- 
mond-Crum, Warren E. Ring, Gerald 
S. Rothman, Gary Schleimer, James 
J. Scott, James L. Smith. 


Mid-Continent Section 
Harold G. Everett 


Mid-Michigan Section 

Roy L. Bowers, Arthur Charles- 
worth, Homer Russell Hastings, Ralph 
M. Howes, Lyman M. Lamoreaux, 
Ralph R. McClintock, Henry Charles 
Stuerzl, William Blair Thompson, Roy 
S. Thornburgh, Kenneth E. Tribell, 
Joseph J. Verbrugge. 


Milwaukee Section 


William Francis Elliott, Gerald E. 
Gilbertson, Edward A. Kubicek, Verne 
W. Nichols, Donald H. Paul, Aristotle 
Paras, Raymond E. Paul, Thomas J 
Radlet, Robert L. Trapp, James E 
Vetter. 


Continued on Page 137 
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New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 


The Waldes Truarc Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 
will give your problems individual attention without 
obligation. 


SEND FOR NEW CATALOG ® 


WALDES 


=>) TRUARC 


REG.U.8. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
U.S. PATEMTS: 2.302.047: 2.302.048; 2.416. O52; 2.420.021: 2.426.941; 2.499.708; 2.441.046; 2.498.168 
2.463.380; 2.463. 303° 2.487 602: 2 467.803: 2.491 306: 2.509.081 AND OTHER PATENTS PEROING 
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RING DIMENSIONS 


5555-1355 5555-25 








EE PE SE Sa a ae 


Waldes Kohinoor, Inc., ad 
47-16 Austel Place, L.1.C. 1, N. Y. 


C) Please send me sample Grip-Rings 
(please specify chaft size a 


[) Please send me the complete Waldes Truarc 
catalog. 
(PLEASE PRINT) 


Name 
Company antntatotannpalealeapiaticnitiaansliimmeianllt 
Business Address__ 
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PIASECKI HELICOPTER CORPORATION uses FLEXLOC: on its H-21 
Work Horse. The illustration shows them installed on an access 
door of the instrument console. The H-21-—largest transport 
helicopter in production—is fully equipped for cold weather 
operations down to ~65 F. 


£ 


@@ 
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Why use FLEXLOC 


locknuts ? 


The answer is simple. They hold as- 
semblies together, and won’t work 
loose like ordinary nuts. Once you 
install these one piece, all metal nuts, 
you can forget them. Yet they can be 
easily removed and can be reused 
again and again. 


No fastening job is too tough for a 
FLExLOc. Whether it’s on an access 
door of a Piasecki Helicopter or the 
picker stick of a high speed loom, a 
I LEXLOC stays put. 


FLEXLOCs save production and main- 
tenance time. They are one piece, all 
metal—nothing to assemble, come 
apart, lose or forget. Standard 
FLEXxLOcs have higher tensile than 
most other nuts—and because they 
are all metal, are not affected by 
temperatures to 550°F. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors. Write for literature and 
samples. SPS, Jenkintown 55, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
if Mtr (iar : W START FOR THE FUTURE 
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Applications Received 
Continued 


Mohawk-Hudson Group 
Alan Lee Williamson. 


Montreal Section 


Georges L. Archambault, Hugh 
Graham Brown, B. Gordon Glass, 
David Greenhill, Leslie H. Kottmeier, 
Roland Lesperance, Walter P. Mac- 
Gillivray, Jimmy Mair, William Grey 
Scherk. 


New England Section 


Theodore F. Andren, Fred Joseph 
Croce, David I. Driscoll, Charles Fred- 
rick Koopman, Jr., Vance Phillips, Ed- 
ward Shuh. 


Northern California Section 


Roland F. Gergstrom, F. A. M. Buck, 
William F. Halloway, Leonard Gordon 
Keating, Ensign David Walter Knoll, 
John F. Koehnle, Harry W. Nevin, Jr., 
Charles Keith Parker, Jr., Jay C. Pat- 
erson, Marcus W. Savage. 


Northwest Section 
Edwin R. Strohm. 


Oregon Section 
Milton E. Winters. 


Philadelphia Section 

Christian W. Goll, F. Edgar Pelly, 
Thomas L. Scatchard, Earl A. Smith, 
Jr., Warren E. Young. 
Pittsburgh Section 

Robert Miller Kuhn, H. G. Cranston. 


St. Louis Section 
Gerald C. Dannan. 


San Diego Section 
Gabriel C. Danch, Richard Teller. 


Southern California Section 


James Andrews Broadston, Frances 
Gaba Gorman, R. R. Heideman, Karl 
Lindberg, Fred T. Miller, Albert Brace- 
well Seed, Leland Richard Wylie. 


Southern New England Section 
A. J. Curello, Claude F. Waldron, Sr. 


Syracuse Section 
Donald G. Ritchie 


Texas Section 

Jesse T. Crafton, Edward J. Sears, 
Robert A. Stevens, Robert L. Wallace, 
Benjamin F. White. 


Twin City Section 


George W. Balch, 
Louis J. Pauly. 


Jack Kleinberg, 


Washington Section 


James Thomas DiPiazza, Major 
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Kidar Nath Koshal 


Western Michigan Section 


Albert 
Workman. 


A. Carlson, Lawrence H 
Wichita Section 

Russell Emmett Fahey. 
Outside of Section Territory 


George Bohn, Jr., A. Jean Bois- 
sonnas, Vincent A. Butler, David R 
Ferria, Albert W. Foster, Stanley John 


Frith, Samuel Gadeski, 
Jacobellis, Joseph Sharpe 


Alphonse A 


Foreign 

Yoshie Akiba, Japan; Geoffrey Rob 
ert Greenbergh Gates, England: Willy 
Huter, Switzerland; Royston Charles 
Lunn, England; Victor Stanley Porter, 
England; William Rankin, Scotland; 
Arthur St. John Mitchell, England: 
Robert James Herbert Soanes, Eng- 
land; Eugene Stump, Germany; Sven- 
Olof Svantesson, Sweden. 


The TUNG-SOL Flasher provides for an instrument panel pilot 


light with automotive direction si 


gnals, 


A Sonal Jou 


WI 


Tung-Sol makes All-Glass Sealed 
Beam Lamps; Miniature Lamps; 
Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose 
Electron Tubes. 
TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 


Sales Offices: Atlanta, Chicago, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Newark, 
Philadelphia 


oe 
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SAE 


offers the... 


@A “HOW-TO-USE-IT” BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron G& 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@ A FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce- 
dures and process specifications; in- 
cludes 29 illustrations and a bibliog 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity. prices upon request. 


ORDER BLANK 


Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C. 


New York, New York 
Please send me copies of SP-84. (Check) (Cash) (Coupons) 


Name - 
Company Name 


Company Address — 
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wow'hk REVVER FIA 


a trout in hol water 


oof 


This finny fellow likes his water fast and icy cold. 

With courage to spare, he charges up the swiftly moving 
stream, never faltering, timing his leaps and acrobatic 
flips. No doubt about destination with him. 


When building a new product, many companies, our 
customers included, head straight up stream on a planning 
venture... their goal clearly in mind. They know full 

well the value of planning ahead. By investigating the use 
of castings in place of more costly machined parts, 

they frequently come up with improvements that pace 
their industries. Castings produced by Campbell, Wyant 
and Cannon, give them greater flexibility of design, better 
machinability and more resistance to wear at lower cost. 


Why not get in the swim of things? 
Let CWC castings do a real job and maybe you'll 
have time to cast a fly at the worthy trout. 


CAMPBELL, WYANT AND CANNON 
FOUNDRY COMPANY 
Muskegon, Michigan 


Since 1908 
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ADVERTISEMEN' 


Lord Bonded Rubber 
Improves Radius Rod Joint 
on Trailmobile 

Trailmobile, Inc. at Cincinnati, 
Ohio, believed that maintenance 
costs on their suspension systems 
could be reduced by redesign of the 
radius rod rubber bushings. When 
their standard radius rod had to be 
disconnected for maintenance of the 
suspension, often it was necessary 
to replace a number of parts of the 
radius rod rubber bushing assem- 
blies. 


Old Design 


Lord engineers worked with the 
designers at Trailmobile to arrive at 
a rubber joint design that permits 
making an almost limitless number 
of disconnections of the radius rods 


Look at the Trailmobile 
radius rod joint shown in 
close-up at the left. This 
Lord high performance 
center-bonded-rubber the rubber joints, requiring only the 
joint ..... time needed to remove the pin 


1 Ss Saeteaa through the joint and bracket. The 
Saves manufacturing | 
. Sans Lord Center-Bonded Joint, now 


and maintenance cost, ; ag 
standard in new Trailmobile assem- 


2e Absorbs the shocks of blies, not only fully satisfied require- 
braking-loads and road ir- ments. but did so with fewer and 
regularitics imposed on the simpler parts, and at a cost lower 
radius rods, than that of the unbonded rubber 


without requiring replacements of 


joint used previously. 


3. Provides necessary articulation. 


When axle inspections require re- 
moval or replacement of radius rod 
joints, a simple arbor-press opera- 
tion shortens loss of payload time 
and reduces actual repair cost. We 
invite you to avail yourself of our 
experience in designing and manu- 


facturing precision bonded-rubber 
: Lord Design Now Used 


Now when it becomes necessary 
to remove the Trailmobile Radius 
Rod it is a simple, easy operation 
to drive the pin from the hanger. 
When new bushings are necessary 
the old ones are pressed out and new 
ones installed with an arbor press. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO Improv ements of this nature are 


233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, ‘MICHIGAN NEW YORK 16, NIV, YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA of automotive and industrial prod- 
7310 Woodward Ave 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street ucts as the result of cooperative ef- 


LORD MANUFACTURING COMPANY e ERIE, PA. forts of Lord Engineers and the 


Design Engineers of such product 
was headquarters : manufacturers, Precision manufac- 
rf Lon® ture is the added ingredient which 
 Wlowoen aver’ Viematien gives Lord Engineering its high val- 


ie to industrial designers. 


being designed into a wide diversity 
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ADVERTISEMENT 
Lord Bonded-Rubber 
Products Set Standard In 
Vibration and Shock Control 
For Over Twenty-Five Years 


In the field of technical analysis 
and engineering to “design out” 
destructive factors set up in the 
machines of industry by vibration 
and shock, Lord Manufacturing 
Company continues to pioneer and 
set the pace for precision made vi- 
bration control mountings and 
bonded-rubber parts. 

Years of experience in mounting 
aircraft engines and airframe com- 
ponents enable Lord Engineers to 
help industrial equipment designers 
in obtaining smoother operation, 
longer service life and increased 
safety in their machines, 

Lord Engineers draw from some 
27,000 basic designs and their varia- 
tions to solve many vibration and 
shock problems referred to them by 
machine designers. Add to this the 
continuous research engineering 
available from the company’s com- 
plete laboratories, and it becomes a 
matter of near impossibility to pre- 
sent a vibration problem which can- 
not find solution in the Lord Organi- 
zation. The scope of Lord Design 
and Precision Manufacture covers 
Vibration Control Mountings for 
aircraft engines and components in 
both the internal combustion and 
jet field, delicately balanced and 


precisely assembled units of ac- 


counting machines, electronic equip- 
ment, instrument panel mountings, 
shipping case mountings for the pro- 
tection of sensitive machines in 
transit. 

Designers of home appliances use 
Lord bonded-rubber parts for fan- 
hubs, flexible couplings and special 
components for washing machines, 
room air conditioners, mixing and 
juicing devices. Lord Flexible Cou- 
plings are used in the mechanism 
which operates motorcar windows 
and convertible tops. The turbine 
engine for heavy duty motor truck 
transport, a recent development of 
the Boeing Airplane Company, is 
connected to the power transmission 
by a special Lord Flexible Coupling 
and the engine itself is supported 
on Lord Mounts. Lord Engineering 
and Precision Manufacturing facili- 
ties are available to business and 
industry wherever Vibration and 
Shock Isolation problems require a 
precise, accurate and inexpensive 
solution. 
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LOR Mounts have be- 


come a vital part 
of the Automotive and Avia- 
tion Industries during the past 
quarter century. The vast res- 
ervoir of experience as a prime 
supplier is of great practical 
value to design engineers of 
today. Thousands of Lord 
Mounts protect the most sen- 
sitive instruments and the most 
rugged of component parts 
from shock and vibration. 
Shown here are a few typi- 
cal Lord applications used in 
wide diversity in the industry. 
We welcome the opportunity 
to help you with your shock 
and vibration problems. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGC 11, ILLINOIS ERIE, PENNSYLVANIA 
7310 Woodward Ave. 280 Madison Avenue 520N. Michigan Ave. 1635 West 12th Street 
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Announcing 


Surest... 
Safest... 
Simplest 


‘YAFER DRIVING thru better 
‘7 control is achieved with 
Monroe Direct Action Hy- 
draulic Power Steering. Tests 
show that cars equipped with 
this sensational new device can 
be controlled when blowouts 
occur at high speeds or when 
front wheel drops off pave- 
ment or into chuckholes and 
ruts. Because three pounds of 
pressure at the steering wheel 
applies 750 peunds at the tire, 
Monroe Direct Action Hy- 
draulic Power Steering gives 
effortless steering at all speeds 
and in parking. Road shock 
and wheel fight in loose gravei, 


MONROE AUTO 


sand, snow or mud 
are eliminated. In the 
event of power failure, safety 
is maintained because steering 
reverts to the conventional. 
Installation of Monroe Di- 
rect Action Hydraulic Power 
Steering is made by replacing 
the original drag link. Valve 
and cylinder are contained in 
one compact unit. The Monroe 
unit is the simplest device yet 
developed for supplying power 
to automatically take the work 
out of steering. This simplicity 
reduces cost and requires the 
minimum redesign of conven- 
tional steering. 


EQUIPMENT CO. 


Monroe, Michigan 
World’s Largest Maker of Ride Control Products 
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FOR POWER STEERING ... AUTOM py TRANSMISSIONS 
if 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 


i i Gives Product Data, Application Details 
N E Ww - tact filled on 3M Adhesives, Coatings and Sealers Especially 


automotive booklet! Designed for the Auto Industry 


Yes, now you can have the facts right at your finger-tips 
with 3M’s new automotive booklet. 


It tells the factual story about 3M products and the 

big job they do in the automotive industry. Interesting new 
pictures graphically demonstrate many applications of 

3M products—right on the production lines. 

Once you see this booklet, you’ll understand why more and 
more automotive engineers look to 3M for the sensible 
solution to many of their problems. 


Perhaps you can benefit from their experiences. Many of 
them are described in detail in 3M’s new automotive 
booklet. So be sure to send for your FREE copy today. Write 
to: 3M, Dept. 93, 411 Piquette Ave., Detroit 2, Michigan. 


erreeeerrcccerecerercsevcecer** MINNESOTA MINING AND MANUFACTURING COMPANY 
ADHESIVES AND COATINGS DIVISION 2 411 Piquette Ave., Detroit 2, Michigan 

ADHESIVES-COATINGS- SEALER GENERAL SALES OFFICES: ST. PAUL 6, MINN, ¢ EXPORT: 270 PARK AVE., NEW YORK 17 « IN CANADA: LONDON 
MAKERS or **SCOTCH" BRAND PRESSURE-SENSITIVE ADHESIVE TAPES © “*$COTCH’ BRAND SOUND RECORDING TAPE @ *“*SCOTCHLITE'’ BRAND 


PEFLECTIVE SHEETINGS @°°3M'* ABRASIVE PAPER AND CLOTH @**° 3M" ADHESIVES ANO COATINGS @**3M"* ROOFING GRANULES @**3M**® CHEMICALS 
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JET EXPERT — Ray Small, right, an Engine Project Manager, keeps close contact with his engineering personnel 
and with the engines that he is responsible for from development and testing through production and delivery. 


JET ENGINES «> YOUR FUTURE 


YOU CAN DEVELOP BOTH 
GENERAL ELECTRIC 


At General Electric’s sprawling Evendale Plant, our engineers are developing 
and testing advanced jet engines to power America’s planes of tomorrow . . . and, 
at the same time, they are developing solid careers for themselves. 


Many of the creative jet engineers now employed at our Jet Center helped G.E. 
develop this nation’s first jet engine 10 years ago. 

At General Electric’s Aircraft Gas Turbine Division, you, the creative engineer, will 
have every encouragement, every facility to assist you with engine development 
problems. Steady advancement and satisfying stability are but a few of the prospects 
before you with G.E. at Evendale. 


If you are interested in a permanent career solving engineering’s newest problems, 
we invite you to match your qualifications with the positions listed below: 


AERODYNAMICS LABORATORY ENGINEERING LUBRICATION 

FLUID MECHANICS STRESS ANALYSIS METALLURGY 
THERMODYNAMICS HEAT TRANSFER FLIGHT MATHEMATICS 
TESTING HYDRAULICS FIELD ENGINEERING 

WELDING ELECTRONICS CREATIVE MECHANICAL DESIGN 
VIBRATION AND DAMPENING INSTRUMENTATION SERVO-MECHANISMS 


Positions are available at West Lynn, Mass. and Cincinnati, 
Ohio. Please do not apply if your best skills are being used 
for vital defense work. Send your resume to: Technical and 
Supervisory Personnel, Aircraft Gas Turbine Division, Dept. S. 


GENERAL @@ ELECTRIC 


CINCINNATI! 15, OHIO 


\ 


YOUNG VETERAN — Starting as a Test 
Engineer in the company's training program 
in 1940, Mr. Small has made a rapid climb 
in the company’s Aircraft Gas Turbine Divi 
sion, so that today, he holds a responsible 
position as a Project Manager, guiding the 
development of Boeing B-47 jet engines 


STRATEGIC BOMBER Six G-E jets 
power this Boeing B-47 medium bomber, 
which recently set a new speed rec- 
ord from Hawaii to the United States. 





In billions of miles traveled by millions of trucks, automobiles, buses, and 
tractors, Bundyweld has established a solid reputation for complete reliability. 


©” You gain even more than 
safety when you choose 
Bundyweld Tubing 


aac ie lithe anita ea A eel 


WHY BUNDYWELD {SS BETTER TUBING i 
Aa ne 
| xl 


KOs | 1 4 ti | NOTE the ex- 
. ‘3 ?) oy aD nA ‘ : clusive patented 
r\ : a A Bundyweld beveled 

a 7 = i edges, which afford 
y a smoother joint, 
absence of bead 


—> 
\ 


sates storts as continuously rolled passed through a fur- Sundy wold, double- ' 

a single strip of twice around loter- nace. Copper coat- walled an brazed SIZES UP 
copper-coated steel. ally into a tube of ing fuses with steel. through 360° of woll and less chance 
Then it’s... uniform thickness, and Result... contact. for any leakage. 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., inc, 226 Binney St. © Chattanooge 2, Tenn.: Peirson-Deckins Co,, 823-824 Chattanooga 
Bonk ry * Chicago 32, Iil,:; Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A. B. Murray Co., inc., Post Office Box 476 . Philadelphic 3, Penn.: 
Rutan & Co. 1717 Sansom St * Sen Francisco 10, Calif. Pacific Metals Co, Ltd. 3100 19th Ss. . Seattle 4, Wash.: Eagie Metals Co,, 4755 First Ave. South 
Terente 5, Onterio, Canada: Alloy Meta! Soles, itd. 181 Fleet St. East © Bundyweld nickel end Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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Regardless of the kind of vehicle you’re concerned with, you’ll gain new peace of mind 
—and much more—with Bundyweld in your gasoline, oil and hydraulic brake lines. 


Safety and Bundyweld Tubing go 
hand in hand in the automotive 
industry. 

That’s been proved by the 
trouble-free performance of almost 
500,000 miles of Bundyweld used 
in automotive tubing parts in the 
last twenty years. But you gain 
even more than safety when you 
use Bundyweld. 

For instance, you get help from 
skilled tubing engineers who'll 
work with you to crack tough 
problems in design, fabrication, or 
function. As you work with our 


men, you'll see why we can recom- 
mend them as people who know 
their Bundyweld inside out and 
understand your problems, too. 

You get the automotive indus- 
try’s most up-to-date and versatile 
fabrication facilities working for 
you. This pays off in parts accu- 
rately produced at lowest possible 
cost, carefully inspected, properly 
packed for safe transport and eco- 
nomical handling, shipped to arrive 
exactly when you want them. If 
your plant’s equipped for fabrica- 
tion you can order Bundyweld in 


easily handled straight lengths, too. 
You get tubing properties no 
one’s ever equaled. Bundyweld is 
the only tubing double-walled from 
a single strip, copper-brazed 
through 360° of wall contact. It’s 
leakproof. It’s lighter, yet stronger 
— withstands severe shocks and has 
high fatigue limit. 

For tubing that’s the standard 
of dependability in the automotive 
industry, for engineering help and 
fabrication facilities you can’t beat, 
come to Bundy, world’s largest 
producer of small-diameter tubing. 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


Bundyweld lubing 


DOUBLE-WALLED FROM A SINGLE STRIP 
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ome “HYDRAGUIDE”E Eavipped Cars 


‘Gemmer Hydraulic Power Steering 
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“HYDRAGUIDE” —The only full time 
hydraulic power steering, has achieved 
overwhelming popularity with automobile 
owners, because it provides new, unique 
pleasure in driving. 

The heaviest cars steer with feathertouch 
ease, yet road feel is ample for safe, 
comfortable driving. Fully self righting, 
“HYDRAGUIDE” also prevents swerving from 
blowouts, soft shoulders, obstructions, etc. 
Steering effort is reduced by 80% 

at all times. 


All users like “HYDRAGUIDE” without mental < 
reservations. 150,000 can't be wrong. 3 = 


You will like it too! 


f 
 _ 6243 


GEMMER MANUFACTURING COMPANY + Detreit 11, Mich. 
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Superior 


TYPE 4.30 The luster of Superior 430 Stainless Strip Steel conveys 
é e ° . onne 
more than sparkling beauty in the bathroom. Its brilliance 


STAI N LESS STRI P speaks of triumph over rust and corrosion, where damp- 
h 1 7h K ness and moisture abound. @ Superior 430 Stainless Strip 
nM). Steel is your ideal choice for fixture fabrication. Its 
S I EEL work-ability is outstanding. Its brilliant luster, ease of 


cleaning and strength in service are most desirable sales 


advantages. 
Do you have a tough moisture-corrosion problem? 


Our 430 Stainless is available in easy- 


ior Steel 
Superior ee m handling coils. Let us serve you! 
ee °as 4 RATIC N 
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The famous 





old-style filters 
of space. 







submicrons — .0000039 in.! 











of practical size and simple type. 







additives . 
HD and heat-resistant oils. 







Tus advantages of Purolator Full- 
Flow Micronic filtration—wherein all 
the oil is filtered each time it passes 
through the engine—have been dra 
matically demonstrated during the past 
few years. In some instances engine life 
has been increased by thousands of 
hours, bearing and ring wear has been 
reduced to almost imperceptible mini- 
mums, and engines have been made to 
operate efficiently where air-borne ab 
rasives formerly destroyed them in a 
matter of hours. One after the other, 
leading makers of Diesel and gasoline 

















¥ Full-flow rates within practical filter dimensions: 
accordion-pleated”’ Micronic* filter ele- 
ment has up to ten times more filtering area than 
gives high flow rates in a minimum 


V¥ Ultra-micronic filtration: High flow rates are, of 
course, meaningless unless effective filtration is main- 
tained, too. Electron micrographs prove that the 
Purolator* Micronic filter stops particles down to 


¥ Maximum dirt storage capacity: The pleated de- 
sign of the Micronic filter element provides many 
times more dirt storage space than old-style filters. 
This important advantage means uniform, efficient 
performance and a lengthy service life. 


v Minimum pressure drop: The Purolator Micronic 
filter element introduces a remarkably small pressure 


drop in the lubricating system . . . permitting pumps 


Vv Willnotremove or absorb additives: With Purolator 
Micronic filtration, you keep all the oil quality you 
pay for. The Micronic filter element will not strip 

an important advantage with modern 


*Reg. U.S. Pat. OF 


Purolator Micronic Filters in a typical Diesel full-flow installa- 


FULL-FLOW 


MICRONIC FILTERS 


Pict 





=. \ 


ee al 
one 


» 


ee 


tion. Although the Purolator Micronic filter elements measure 
only 4'4 in. by 9 in., each one filters 9 gallons of oil per min- 
vte, giving a total of 27 g.p.m. for the complete filter unit. 


engines and vehicles are adopting full- 
flow lubrication . . . and standardizing 
on Purolator Full-Flow Micronic filters. 
In some fields, manufacturers are find- 
ing that full-flow lubrication is becom- 
ing « necessary feature to maintain a 
competitive sales position. 

‘Time and again, in impartial tests 
conducted by vehicle and engine manu- 
facturers themselves, Purolator Mi- 
cronic filters have been proved best on 
all counts .. . fineness of filtration, long 
service life, ease of servicing. 


Our Engineering Department will 


gladly co-operate in helping you prove — 
in your own way, on your own equip- 
ment—that there is no finer filter made 
than Purolator. Simply write, describing 
your equipment and filter requirements. 


PUPOLATOR PRODUCTS, INC. 
Rahway, Now Jersey, and Toronte, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


PUROLATOR 
MICRONIC OIL FILTER 


a rn FIELD OF FILTERING” 
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PRESENTS 


The new four barrel 


Carburetor 


that gives Substantially Increased Horsepower 


Smoother Operation ... Improved Economy 


Stromberg now brings you a carburetor of such 
advanced design that it is surely destined to be the 


accepted standard of tomorrow’s car. 


Born out of Stromberg’s constant search for higher 
efficiency in carburetion—a research program that 
began 40 years ago and has never since stopped nor 
slowed down—the new four-barrel Aeroquad Car- 
buretor provides unequalled engine performance. 


The new Aeroquad helps to provide instant hair-trig- 


ger response and acceleration when the driver de- 
mands it! It makes that extra surge of power at high 
a firm 
reality. In every driving situation—on crowded city 
under 
Aeroquad Carburetor 


speeds . . . so often needed for passing .. . 


streets... on fast-moving super-highways . . . 
heavy load—the Stromberg* 
gives added engine power, silky-smooth performance, 
and reduced operating costs. 

Make your choice Stromberg—the name you can 


depend on for the finest in carburetion, — ‘ace. os. rar ort. 





Formerly 50 minutes... 


Now brush-deburred in 6 minutes 


S tion as fast... more uniform deburring ... finer surface finish. These are 


the advantages gained by a large machinery manufacturer with an automatic 
power-brushing method. The part: a rack gear, 17 ft. long with more than 1000 
teeth. The job: light deburring of machine-cut teeth, and blending the junctures 


of intersecting surfaces to form smooth curves in place of fragile, sharp edges. 


With the help of their Osborn Brushing Analyst, they devised the machine 
shown above. This automatically controlled machine with two heads of Osborn 
Fascuts brushes does the entire job in 6 minutes. Burr removal and surface junc- 
ture blend are far superior to former methods. 

This is typical of thousands of cases where production is being vastly improved 
with Osborn power brushing methods. Find out how you can cut your costs! Call 
in your OBA today or write The Osborn Manufacturing Company, Dept. §-2, 5401 
Hamilton Avenue, Cleveland 14, Ohio. 


Osboru Brushy 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 


152 


BEFORE AND AFTER. Top view shows closeup 
of rack teeth with light burrs and rough surface 
before brushing by new “push-button” method. 
Center view shows closeup of rack in machine after 
completion of brushing. Bottom view shows teeth 
after brushing. Note uniform surfaces and smooth 
finish on all teeth. 


HOW IT'S DONE. Two rotating Osborn power 
brushes, engage rack teeth at angles as shown. At 
rack drives through machine at 
When the rack completes 


push of button 
about § ft 
passage, the drive reverses and sends it back in 
On return travel of part, the 


per minute 


the other direction 
direction of brush rotation is reversed to contact 
surfaces on the opposite side of rack. This gives 


both sides of teeth uniform brushing 


WHAT'S YOUR PROBLEM? The nearby Osborn 
Brushing Analyst is experienced in working with 
machine designers and methods engineers to solve 
problems with the latest power brushing tech- 
niques. Feel free to call him for help! 
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Eaton Leaf and Coil Springs 
Incorporate a Number of 
Exclusive Eaton Quality 
Developments 


More than twenty makes of pas- 
senger cars and trucks are equipped with 
Eaton chassis springs—engineered for proper 
suspension and easy riding, skillfully heat- 
treated to assure long life. One of many 
Eaton advancements in leaf spring design 
and production is the use of grooved 


EATON MANUFACTURING 


section steel, which with the same moment 
of inertia, effects a saving of ten per cent 
in weight. Added life is given to Eaton 
springs, both leaf and coil, by “pelting,” 
a patented 
uniformly cold-working the critical spring 
surfaces by controlled shot-peening. 


Katon-developed process of 


COMPANY 


GENERAL OFFICES: CLEVELAND, OHIO 
SPRING DIVISION: 9771 FRENCH ROAD ¢ DETROIT 13, MICHIGAN 


Ca) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units*® Snap Rings 
Springtites ° Spring Washers * Cold Drawn Steel® Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 


SAE JOURNAL, MARCH, 1953 


153 





L/W 
eee J 
| Boee lL | 
Ce 
Se aed 


\ 


Thé induction generator is not new. 
What is new is the skill of AiResearch 
engineers in developing an AC genera- 
tor so small...so light...and so effi- 


cient that it can be airborne! 


Designed for use in missiles and 
airplanes, this new AiResearch AC 
generator is the only one of its kind 
now in quantity production. Simple 
and rugged in construction, it can be 
stored for 5 years. Thus it can replace 


Smallest, 


most compact 


AC generator 


ever built! 


Actual Size 


i. y, short-lived batteries. 


Following are some of the charac- 
teristics of the new AiResearch AC 
generator: COMPACT: 4% Ibs., 800 
watts, 115/200 volts, 3 phase, 400 
RUGGED: will withstand 50 g 
shock and 40 g acceleration by actual 
test; NO ALTITUDE PROBLEM: no 
brushes tested to 50,000 feet; 
SIMPLE: designed for mass produc- 
tion — no critical nickel or cobalt; 


cycles; 


MINIMUM AUXILIARY EQUIPMENT: needs 
only simple capacitor — no compli- 
cated voltage regulator or DC exciter. 
Once again this unit demonstrates 
the ability of AiResearch engineers to 
design and manufacture small, light 
weight, precision equipment vital to 
high-speed, high-altitude flight. 
Would you like to work with us? Quali- 


fied engineers, scientists and skilled crafts- 
men are needed here. 


AiResearch Manutacturing Company- 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA + PHOENIX, ARIZONA 


Er 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEGORIES 
| § 


Alt Turbine Refrigeration Heet Tronster Equipment 
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Electric Actuators 


Ges Turbines Cobia Superchergers Pneumatic Power Units 


Electronk Coatrels 


Cobin Pressure Controls — Tempereture Controls 


SAE JOURNAL, MARCH, 1953 





SIMPLICITY in hydraulic pump design 
is important for these reasons: 


peu h lfunction 
The Pesco hydraulic pump is a gear ess chance of pump ma 


design—the simplest of all hydraulic . less maintenance 
pumps. There are actually only three .. + less cost for overhaul 


moving parts in the pump proper. less weight 
Fewer moving parts mean— : 
. . less noise 


lus the EFFICIENCY of “Pressure Loading” 
p which makes possible: 


**Pressure Loading” is Pesco’s exclusive 
development that automatically holds 4 a 
end clearance of gears to a thin film . .. volumetric efficiencies up to 97% 
of oil, thereby maintaining the volu- over a wide range of temperatures 
metric efficiency throughout the long 

service life of the pump. 


[US STATISTICAL QUALITY CONTROL 
p which assures: 


.. . uniform high quality and performance of each pump 
... @ longer, trouble-free service life 


Simplicity of design, efficiency of “Pressure Loading” and 
statistical quality control in all phases of manufacture, are 
three important reasons why Pesco pumps are standard 
equipment on military and commercial aircraft and on 
many automotive and industrial products. Write today 
regarding your hydraulic pump requirements 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD BEDFORD, OHIO 
& + 


. . 0 
Noduct} 
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For flexible ‘‘elbows”’ 


hangs by its “elbows” —rotor assemblies that 


control the maneuvers of 

its H-21 Helicopter—Piasecki 
Straight up, straight down, forwards, backwards, or just hovering . 

6 6 . © looks to Lycoming’s 

the Piasecki “Work Horse Helicopter s peculiar flying y 9 
maneuverability rests in ‘(s rotor assemblies. It is these flexible precision production 
“elbows” that adjust the pitch of the *« opter’s great blades. 
Kach unit involves more ‘han 625 separate parts. To machine and 


assemble them, Piasecki depends on Lycoming for precision production. 


Lycoming stands ready to assist you whether you have a metal 
product that needs speedy precision or volume fabrication—or 
“just an idea” in the rough or blueprint stage. Long famous for its 
metal working skill, Lycoming continues to meet the most exacting 
requirements in a wide diversity of fields, both industrial 


and military. Whatever your problem—look to Lycoming! 


More than 6,000 machine tools, a wealth of creative 


engineering ability and 2'¢ million feet of floor space 


Pere eceoeeeeeeeooereee= 


stand ready to serve your needs. 


Lycoming-Spencer Division 

AVCO Manvrfacturing Corp. 

652 Oliver Street 

Williamsport, Pa. 

Please send me further information on 
Lycoming’s varied abilities and facilities, 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES » PRECISION.AND- 
VOLUME MACHINE PARTS + GRAY-IRON CASTINGS «+ STEEL-PLATE FABRICATION 


«VEO BDI Gi er ro 


4VCO 


1 ama Teme 
(@nroe ston 


City antctaninntet State 


eee eee eee eee eee ee eee 
emer een eee eee en emmeee 


BRIOGEPORT-LYCOMING nana eee samaan ene aeeneaaaaeeanees 
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Rolled bronze bushings, cast bronze bushings 
and precision bronze parts, produced in hundreds 


of designs, to many alloy specifications and in a great range of sizes. 


Use our specialized facilities—capacity now available. 


FEDERAL-MOGUL CORPORATION, 11035 SHOEMAKER, DETROIT 13, MICHIGAN 


Aga 


SINCE 1899 
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Vibration Engineerin 
lems 


that solves your pro 


PROBLEM: To locate vibration 


and measure it 


"*) SOLUTION: This sensitive, 


velocity-type MB Vibration Pickup 


To LICK VIBRATION you've got to locate it 
first. That’s a job for which the MB Vi- 
bration Pickup was developed. It has the 
sensitivity needed to detect the faintest vi- 
bration—the stamina to withstand the 
strongest. 

When fastened to the product, compo- 
nent or structure under test, this pickup 
faithfully converts vibratory motion into 
elecrical output. Its signal can be seen and 
studied on the oscilloscope; or measured by 
meter such as the direct-reading MB Vibra- 
tion Meter; or fed to vibration analyzer. 

The pickup is usable from 5 to 2000 cps 
in horizontal or vertical operation. Magnetic 
damping assures calibration stability. Light- 
weight moving coil and low-friction pivot- 


Illustrated here is the MB Type 122 Vibration Pickup 
developed for jet engine testing, It withstands 500° F. 


ing account for the pickup’s wide range of 
serviceability. 

Today, this unusual instrument is being 
found indispensable for accurate vibration 
detection. It’s one more reason why MB is 
known as headquarters for the answers to 
vibration problems —including those in 
shake testing, measurements, vibration iso- 
lation and shock mounting. Full details on 
pickups in Bulletin No. 124-7. Write us. 


Double duty vibration exciter 


Specification MIL-E-5272 and other vibration testing specifications can be 
met with the Model C-1 Shaker. It develops 50 pounds of force. An electro- 
magnetic shaker, it features easy, continuous control of force and frequency. 
It also serves as a calibrator for vibration pickups. 

The technique of calibration has been thoroughly presented in MB’s book- 
let entitled “The Calibration of Vibration Pickups to 2006 cps.” Send for 


Book let C-11-7. 


THE 


MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


TO MEASURE IT *© TO REPRODUCE IT 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION °* 


158 SAE JOURNAL, MARCH, 1953 





Lockheed 
Engineers 


Ballistics 

Servomechanisms 

Autopilot Systems 

Mathematical Numerical Analysis 


offers key positions 


to a few 


wn the fields of 


The positions require high professional 
ability; they command high salaries 
commensurate with their importance. 


Ballistics Engineers 


This position will challenge your professional ability 
with a wide range of problems. It requires a man 
highly experienced in theoretical ballistics, calcula- 
tions of trajectories, fire control systems, and in the 
application of higher mathematics. Related experi- 
mental experience in ballistics is desirable. 


Servo Engineers 


oor ee eee eee 


Your work will center around airplane flight control 
systems ‘and components on both commercial and 
military aircraft. To qualify you should have an en- 
gineering degree with at least three years’ experience 
in servo analysis, a working knowledge of differential 
equations, operational calculus, Laplace transforms, 
etc. 


Send today for an illustrated brochure describing 
life and work at Lockheed in Southern California. 
The coupon is for your convenience. 


major universities abound—21 


To Engineers with Families: 
are in the Los Angeles area 


Housing conditions are excel- 
lent in the Los Angeles area 


More than 50,000 rental units Lockheed also offers you: 


are available in the Los An- 
geles area. Huge tracts for 
home ownership are under 
construction now. Thousands 
of homes have been built since 
the last war. Lockheed coun- 
selors help you get settled 
Educational facilities also are 
excellent. The school system 
offers your children as fine an 
education as can be obtained 
anywhere. Elementary and 
high schools are conveniently 
located. Junior colleges and 
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Generous Travel allowances « 
Outstanding Retirement Plan 
* Vacations with pay « Low 
cost group life, health, acci- 
dent ingurance «+ S'ck Leave 
with pay « Credit Union, for 
savings and low-cost financ- 
ing + Employees’ Recreation 
Clubs + Regular performance 
reviews, to give you every op- 
portunity for promotion « On- 
the-job training or special 
courses of instruction when 
needed 


Autopilot Engineers 


You will be assigned design and functional responsi- 
bility for the autopilot on each new aircraft project. 
The position requires a graduate engineer with at 
least five years’ experience in autopilot design and 
development. This includes experience with electri- 
cal and electronic networks as well as mechanical 
and hydraulic design problems that occur in present- 
day autopilots. You should also be familiar with servo 
analysis and synthesis procedures, utilizing analog 
computers, flight simulator tables, etc. 

One of the autopilot positions is for an engineer 
with sufficient experience to head an autopilot and 
servo research group. 


Mathematical Numerical Analysts 


Your position at Lockheed will involve programming 
for IBM Type 604, CPC, and stored program calcula- 
tors in Lockheed’s long-range production program. 

To qualify, you need a degree in mathematics or 
physics plus a minimum of one year’s experience in 
Mathematical Numerical Analysis. This includes 
problems relating to fields such as flutter and vibra- 
tion, servo and autopilot systems and aerodynamics. 


4 


Mr.M.V.Mattson, Employment Manager. Dept. UB-SAE-3 


LOCK HEED :.ieceer corrcessin 


BURBANK, CALIFORNIA 


Please send me your brochure describing life and work 
at Lockheed. 


My name 
My street address 


My city and state 
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My field of engineering 





1s compact design your problem? 


here’s how portable electric tool manufacturers 


solve it with NEEDLE BEARINGS 


Torrington Needle Bearings are designed into many portable elec- 
tric tools because their small cross section permits the close shaft- 
center distances so necessary to compactness. 

They have been performance-proved through years of successful 
operation on counter shafts, pinion shafts and spindles in drills, 
buffers, sanders, grinders and other electric tools. 

Since it was introduced nearly twenty years ago, many manufac- 
turers throughout industry have made the Torrington Needle 
Bearing ‘“‘standard equipment’”’ for products requiring an anti- 
friction bearing that’s light, compact and has high rated radial 
capacity. 

Why not find out how Torrington Needle Bearings can be used 
to advantage in your products? 


THE TORRINGTON COMPANY, Torrington, Conn., South Bend 21, Ind, 


TORRINGTON ///7/; BEARINGS 


Needle « Spherical Roller « Tapered Roller « Straight Roller » Ball « Needle Rollers 


a ames ee te em = eR eS TT SRT Ae 


“A Trade-marks of some of the portable tool companies whose products enjoy the benefits of Needle Bearings. 
SKE STANLEY MILLERS FALLS 
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wien SpECIALTIES DUAL OMIT 


means maximum 


clean air protection 


, pment For complete air cleaner protection under extreme dust condi- 
ehh ig Ses be] Chtcage 7 


tions, United Specialties Company provides a two-way safe- 


guard — a combination oil bath air cleaner and pre-cleaner. 


The pre-cleaner removes a large percentage of dust before 
it can get into the air cleaner. This prevents clogging, permits 
air cleaner to operate efficiently for longer periods, saves air 
cleaner oil changes — provides extra engine protection. After 
air is processed through the pre-cleaner, the efficient United Oil 
Bath Air Cleaner goes to work on remaining dust and other 
harmful abrasives. With this double action, only clean air comes 
in contact with precision-machined combustion chamber parts, 


thus greatly increasing engine life. 


With over 15,000,000 air cleaners produced . . . with over 
30 years of air cleaner building experience . . . with a wide 
variety of models available, United Specialties Company is best 
equipped to handle your specialized air cleaner and pre-cleaner 


requirements. 


We invite your inquiry. 


Wisconsin Engines Protected by UNITED 


Wisconsin Motor Corporation, world's largest builder 
of heavy-duty air-cooled engines, is one of 

many well-known manufacturers who use United 

air cleaners as original equipment. Illustrated is 

the Model TF, Wisconsin air-cooled engine equipped 
with United Oil Bath Air Cleaner and United Pre-Cleaner. 


OL aL 
SPECIALTIES COMPANY 


United Air Cleaner Division — Chicago 28 
Mitchell Division — Philadelphia 36 
Birmingham 11, Alabama 
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Specially Designed 
KLOZURE Oil Seals 


For those applica- 

tions for which none 

of our regular Kio- 

zune models are suit- 

able we design and 

manufacture oil seals 

of many special types. Ex- 

amples of such special con- 

structions are... small seals 

for needle bearings . . . seals 

for self-aligning or spherical 

bearings... and heavy duty 

seals as illustrated at the left for steel mill roll necks 
or other shafts of large diameter. If you have a 
bearing seal problem let our experienced technical 


staff solve it for you, 


*Reyistered Trademark 


1. Keeps oil and grease in 


2. Keeps dust, dirt and 
water out 


Bearings last longer and require less maintenance when they're 
protected by Garlock KiLozure Oil Seals. These superior oil 
and grease seals keep the lubricant sealed in—keep dirt and 
contaminating materials locked out. 

Garlock KLozures are produced in a wide range of sizes 
including Metric to fit standard International Millimeter ball 
and roller bearing housings. For complete information write for 
Klozure Catalog No. 10. 

THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


Oil Seals 
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Bigge Drayage Co., Oakland, California, hauling 100 
Ton Tovlene Cracking Tower on special permit job 


Dependable Bendix-Westinghouse Air Brakes Provide 


Positive Control and Complete Safety on 100-Ton Move! 


Safety and success on the tremendous job pictured above 
demanded the use of both specially devised equipment and 
techniques. But when it came to the vital task of braking, 
standard Bendix-Westinghouse Air Brake equipment 
was the first and only choice! That's because, year in 
and year out, on all types of hauling jobs, these mighty 
brakes roll up a remarkable record of extreme durability 
and peak economy unmatched by any other braking sys- 
tem in the field. And that's why, no matter what type trucks 
or buses you manufacture, you can make these same factors 
pay off for your customers, too, in increased efficiency plus 
big savings on maintenance, parts replacement costs 
and reduced downtime. So why not take advantage of 
it? Specify Bendix-Westinghouse, the world's most tried and 
trusted air brakes! ash 


a> 
BENDIX- WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY | vi 
ELYRIA, OHIO « BERKELEY, CALIF. 


AIR BRAKES 





an 
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Transmit More Power—In Less 
Space—At Greater Angles 


MECHANICS Roller Bearing joints. Let MECHANICS engineers 
UNIVERSAL JOINTS excell for help give your machines competi- 
both main drives and controls — in tive advantages. 

all kinds of material handling trucks. 


Have transmission flanges for any 


MECHANICS 
type of brake drum. Easy to UNIVERSAL JOINT 
service — MECHANICS Close- DIVISION 


Coupled UNIVERSAL JOINTS Borg-Warner 


transmit more power — in less space 2022 Harrison Ave, 
— at greater angles than any other Rockford, Ill. 


MECHANICS 
ye 


UNIVERSAL JOINTS 


For Cars + Trucks + Tractors + Farm implements + Road Machinery + 
PY, ee a 


SAE JOURNAL, MARCH, 1953 





“Straight up’’ bat-wing interceptor 


lands with ease on aircraft carriers 


~~ 


SOP RAPP RAL DD PAPA GS ISGP —* 


—__the Douglas F4D Skyray 


Problem: to find a Navy interceptor to 
operate from aircraft carriers and meet 
the threat of today’s fast jet bombers. 
Answer: the Douglas F4D Skyray. 
With its mighty power plant and 
radical swept-back wings, Skyray zooms 
into action at blazing speed. Minutes 
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after radar warning, it’s off the deck and 
on station—ready to intercept approach- 
ing aircraft with a lethal load of bullets 
and rockets. Yet for all its power and 
speed, this agile interceptor lands at low 
speeds—is perfectly adapted to require- 
ments of present carriers. 


Depend on DOUGLAS 


— 


Performance of the U. S. Navy’s F4D 
Skyray is another example of Douglas 
leadership in aviation. Developing both 
military and civilian planes that can be 
produced in quantity—to fly faster and 
farther with a bigger payload—is the basic 
rule of Douglas design. 


a 
es First in Aviation 
cn 

aw 
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ALUMINUM-ON-STEEL SLEEVE BEARINGS 


JOHNSON BRONZE 
PRODUCES ALL TYPES 


OF SLEEVE 
BEARINGS 


BRONZE-ON-STEEL 
copper lead 


STEEL BACK 
babbitt lined 


BRONZE BACK 
babbitt lined 
CAST BRONZE 
plain or graphited 
SHEET BRONZE 
plain or graphited 
ALUMINUM ALLOY 


LEDAILOYL 
powder metallurgy 


A re you one of the engineers who have 
been searching for a bearing metal with higher strength, 
higher load capacity and resistance to high engine tem- 
peratures? Improvements in machine design to reduce 
unit cost or improve efficiency often require greater 
loads on the bearings. Now you may design to use 
sleeve bearings with properties never available before. 


These roll-bonded Aluminum-on-Steel Bearings may 
be used for loads up to 4000 P.S.I., yet have good 
conformability, good resistance to shaft wear, good 
resistance to corrosion, adequate seizure resistance and 
good resistance to fatigue. Tests prove that the bond 
to the steel back is as strong as the metal itself. These 
properties make Johnson Aluminum-on-Steel Bearings 
new high-load, high-speed bearings with a great future 
for high-load internal combustion engines. Write for 
full information. 


JOHNSON BRONZE COMPANY 
675 South Mill Street e New Castle, Pennsylvania 


Sleeve Bearing 
Headquarters 
Since 1901 


JOHNSON 


3 EARINGS 
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FIRST FIFTY YEARS 


EQUIPMENT 


These rugged, precision-engineered Clark 
transmissions and drive units have the faculty 
for making powered farm machinery bet- 
ter... adding materially to its utility, 
ease of operation, dependable perfor- 
mance and useful life. Perhaps that's 

why so many manvfacturers have 

long since learned that “it's good 

business to do business with CLARK." 


Turn and see reverse 
side for more about 


CLARK products 


CLARK EQUIPMENT COMPANY, Buchanan, Michigan 


Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN 





Les ae 
HANDLING 
EQUIPMENT 
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S/GN of your 
BEST-BUY LINE 


and 


it marks your BEST source of 


Materials Handling ServiceService that 
encompasses Technical Counsel, Plant Sur- 
veys, Operator Training and Engineering 
as well as expert Maintenance and Repairs. 
Look with confidence to CLARK’s nation 
wide organization of Authorized Sales and 


Service Dealers. 


AKRON 12. OHIO 


Material Handling Equipment Corp. 


16860 Canton Road 
tALBANY, NEW YORK 
Rushmore, Weber and Case, Inc. 
74 Chapel Street 

ATLANTA, GEORGIA 

M-H Equipment Co. 

1909 Lisbon Dr., S. W. 
(BALTIMORE 2, MARYLAND 
Fallsway Spring & Equipment Co. 
7120 Pulaski Highway 
BATTLE CREEK, MICHIGAN 
Material Handling Sales Corp. 
122 Fremont Street 
(BIRMINGHAM, ALABAMA 
M-H Equipment Company 

845 Lomb Avenve 
TBOSTON, MASSACHUSETTS 
Brodie Industrial Trucks, inc. 
50 Commercial Street 

Malden 48, Massachusetts 
(BUFFALO 2, NEW YORK 
Brodie industrial Trucks, Inc. 
1450 Michigan Avenve 


CANTON, OHIO 


Material Handling Equipment Corp. 


1416 40th St, N. W. 
CHATTANOOGA, TENNESSEE 
Dempster Brothers, Inc. 

industrial Truck Division 

316 East 11th Street 

CHICAGO 4, ILLINOIS 
Mississippi Supply Co. (R. ®. only) 
80 E. Jackson Bivd. 

(CHICAGO 12, ILLINCIS 
Modern Handling Equipment, inc. 
625 North Kedzie Avenue 
(Service: Outside Cook County) 
*CHICAGO 21, KLINOIS 

Lift Truck Service Co. 

6919 So. Halsted Street 

(Cook County only) 
CINCINNATI 15, OHIO 

Robert C. Young & Company 
Lockland Rd. and Shepherd Lane 
(CLEVELAND 11, OHIO 
Material Hand! 
3471 West 140th Street 
tCOLUMBIA, SOUTH CAROLINA 
Lukas Equipment Company 

1804 Blanding Street 


tSales & Service. 
Service only. 


Equipment Corp. 


(COLUMBUS, OHIO 
Edward J. Sherry Co. 
181 East Sth Avenve 


DALLAS 1, TEXAS 


Towne Industrial Equipment Co., Inc. 


1410 S. Akard St. 
*DALLAS, TEXAS 

Industrial Truck Service Co. 
1451 South Fitzhugh 
DAVENPORT, IOWA 

Big River Equipment Co., inc. 
323 East Fourth Street 
"DAVENPORT, IOWA 

The All- Wheel Drive Co. 
1344 West Third Street 
DAYTON 6, OHIO 

Robert C. Young & Company 
723 Five Ooks 

DECATUR, ILLINOIS 
Materials Handling Equipment Co. 
429 W. Prairie Avenve 
DENVER, COLORADO 

J. N. Meade 

420 U. S. National Bank Bidg. 
"DENVER 4, COLORADO 
Lift Truck Service Co. 

2855 West Bth Avenve 

DES MOINES, IOWA 

Big River Equipment Co., Inc. 
914 Grand Avenve 
DETROIT 2, MICHIGAN 
Material Handling Sales Corp. 
300 East Milwaukee 
*DETROIT, MICHIGAN 
M-H-S Parts & Service Corp. 
300 East Milwaukee Street 
DULUTH, MINNESOTA 
Material Handling Engineers 
P.O. Box 372 

ELMIRA, N.Y. 

Brodie industrial Trucks, inc. 
P. O. Box 401 

EUGENE, OREGON 

Preston Faller 

110 Mayfair Avenve 
EVANSVILLE 13, INDIANA 
W. A. Marschke & Sons, inc. 
812 Monroe Avenve 
FARGO, NORTH DAKOTA 
Sweeney Bros. Tractor Co. 
1622 Front Street 


FLINT 3, MICHIGAN 
Material Handling Soles Corp. 
P.O. Box 385 
FORT WAYNE 5, INDIANA 
Material Handling Equipment Corp. 
1341 East Creighton 
FRESNO 1, CALIFORNIA 
Robert H. Braun Co. 
1905 Mary Street 
GRAND RAPIDS, MICHIGAN 
Material Handling Sales Corp. 
3015 South Division 
*GRAND RAPIDS, MICHIGAN 
M-H-S Parts & Service Corp. 
3015 South Divicion 
GREEN BAY, WISCONSIN 
Wisconsin industrial Truck Co., inc. 
203 Columbus Bidg. 
tGREENSBORO, NORTH CAROLINA 
industrial Truck Soles & Service Co. 
418 East Market Street 
tHARRISBURG, PENNSYLVANIA 
Furnival Machinery Compony 
5101 Paxton Street 
HOUSTON 25, TEXAS 
T. G. Frazee 
2284 W. Holcombe Bivd. 
*HOUSTON, TEXAS 
industrial Truck Service Co. 
5530 Sonora Street 
tINDIANAPOLIS 5, INDIANA 
W. A. Marschke & Sons, inc. 
1121 East 46th Street 
JACKSON, MISSISSIPPI 
William Kirn Co. 
760 Lakeland Drive 
JACKSONVILLE, FLORIDA 
Whitmore industrial Trucks 
c/o Forsyth Garage 
25 Margaret Street 
"JACKSONVILLE, FLORIDA 
Forsyth Garage 
525 Margaret Street 
{KANSAS CITY 6, MISSOURI 
Lift Truck Sales & Service, inc. 
1941 Central Street 
tKNOXVILLE, TENNESSEE 
Dempster Bros. Inc. 
Industrial Truck Division 
2403 Broadway, N. E. 
LITTLE ROCK, ARKANSAS 
Bigelow Robinson Co. 
400 Shall Street 
tLOS ANGELES 22, CALIFORNIA 
Robert H. Braun Company 
5519 Jillson Street 
LOUISVILLE, KENTUCKY 
W. A. Marschke & Sons, Inc. 
5855 Ralston Avenve 
LUBBOCK, TEXAS 
T. G. Frazee 
515 Avenve Q 
MARIETTA, OHIO 
Edward J. Sherry Co. 
713 Washington Street 
tMEMPHIS, TENNESSEE 
Fred J. Vandemark Co. 
1110 Union Avenue 
tMIAMI, FLORIDA 
EquipCo., Inc. 
69 N. W. 27th Avenue 


{MILWAUKEE 10, WISCONSIN 
Wisconsin Industrial Truck Co., Inc. 
3429 W. Fond Du Lac Avenue 


{MINNEAPOLIS 7, MINNESOTA 
Material Handling Engineers 
4141 Cedar Avenve, 


(NASHVILLE, TENNESSEE 

Dempster Brothers, Inc. 

Industrial Truck Division 

Foster Avenue and Murphysboro Road 


(NEW HAVEN 15, CONNECTICUT 
C. E. Revtter Corporation 
Amity Road, Woodbridge 


tNEW ORLEANS 13, LOUISIANA 
industrial Truck and Caster Co., inc. 
1225 Magazine Street 
(NEW YORK 14, NEW YORK 

Bond Industrial Equipment Sales Co., inc 
5) Clarkson Street 
tNORFOLK 6, VIRGINIA 

Wilson Industrial Equipment inc. 
959 West 21st Street 
tOAKLAND 3, CALIFORNIA 

Glen L. Codman Company, inc. 
10521 Pearmain St., Eimhurst Sta. 
*OKLAHOMA CITY, OKLAHOMA 
Midwestern Engine & Equipment Co. 
15 S. W. 29th Street 


OKLAHOMA CITY, OKLAHOMA 
Arst Equipment Company 

116 N. W. Second Street 
OMAHA 2, NEBRASKA 

Big River Equipment Co., inc. 

330 W.O.W., Building 


PEORIA, ILLINOIS 
ig River Equipment Co., inc. 

6 jate Road 
TPHILADELPHIA 31, PENNSYLVANIA 
Furnival Machinery Compony 
Lancaster Avenue and 54th Street 
PHOENIX, ARIZONA 

Robert H. Braun Company 

1460 East Van Buren 
tPITTSBURGH 33, PENNSYLVANIA 
Material Handling, inc. 

1323 Pennsylvania, NS 
PORTLAND, MAINE 

Brodie Industrial Trucks, Inc. 

465 Congress Street 
PORTLAND 5, OREGON 
Preston Faller 

1611 N.W. Northrup Street 
POTTSVILLE, PENNSYLVANIA 
Furnival Machinery Company 

P. O. Box 553 

PROVIDENCE, RHODE ISLAND 
Brodie industrial Trucks, inc. 

703 Industrial Trust Bidg. 
RAPID CITY, SOUTH DAKOTA 
Stan Houston Equipment Co. 

Box 662 
tRICHMOND, VIRGINIA 

Wilson Industrial Equipment, inc. 
Mac Tavish and Main Street 

ST. LOUIS 8, MISSOURI 
Materials Handling Equipment Corp. 
4701 Washington Boulevard 
"ST. LOUIS, MISSOURI 

industrial Truck Service, inc. 
4701 Washington Bovievard 
SALT LAKE CITY, UTAH 

Albert J. Isaacsen Company, inc 
45 South 3rd West Street 

SAN ANTONIO, TEXAS 

T. G. Frazee 

432 Gulf Street 

SAN DIEGO, CALIFORNIA 
Robert H. Braun Company 

1322 K Street 


SEATTLE, WASHINGTON 
Preston Faller 

1921 Minor Avenue 

SIOUX FALLS, SOUTH DAKOTA 
Stan Houston Equipment Co. 
34th and So. Minnesota Avenve 
+SOUTH BEND 14, INDIANA 
Material Handling Equipment Corp. 
2625 S. Michigan Street 
tSPOKANE, WASHINGTON 
Preston Faller 

N. 1403 Cedar 

SYRACUSE, NEW YORK 
Brodie Industrial Trucks, Inc. 
1898 Erie Bivd., East 
tTAMPA, FLORIDA 

Whitmore Industrial Trucks 
1402 Fourth Avenue 
tTOLEDO 4, OHIO 

Kern Truck Sales, inc. 

9 North Huron Street 


TULSA 6, OKLAHOMA 
Arst Equipment Company 
118 South Cheyenne 


*TULSA 3, OKLAHOMA 
Midwestern Engine & Equipment Co., Inc. 
105 North Bouider 
TUNION, NEW JERSEY 
Hull Equipment Company 
Monroe St. and Route 29 
WASHINGTON, D. C. 

Falisway Spring & Equipment Company 
500 Maine Avenue, S. W. 
tVANCOUVER, BRITISH COLUMBIA 
National Machinery Company, Ltd. 
Granville Island 

HAMILTON, ONTARIO 

J. H. Ryder Machinery Co., itd 

272 Kenilworth Street, N. 

FORT WILLIAM, ONTARIO 

J. H. Ryder Machinery Co., Ud. 

209 Cuthbertson Block 

(MONTREAL 9, QUEBEC 
J. H. Ryder Machinery Co., Reg. 
8455 Decarie Boulevard 
tTORONTO 5, ONTARIO 
J. H. Ryder Machinery Co., Lid 
1130 Bay Street 
WINDSOR, ONTARIO 
J. H. Ryde Machinery Co., Ltd. 
1165 Tecumseh Rd. East 
WINNIPEG, MANITOBA 
J. H. Ryder Machinery Co., Ltd. 
201 Main Street 
tHONOLULY, T. H. 

Pressed Stee! Car Co., Inc. 
538 Reed Lane 
EDMONTON, ALBERTA 
Electric Motor Sales, Ltd. 
10323 106th Street 


PRODUCTS OF CLARK—TRANSMISSIONS * FORK TRUCKS & TRACTORS * POWERED HAND TRUCKS 
AXLE HOUSINGS * ELECTRIC STEEL CASTINGS * AXLES * TRACTOR UNITS * GEARS & FORGINGS 
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Look to field application engineering 
to increase your engine performance 


For many years, in many diversified markets, Marvel-Schebler has concen- 
trated on designing and adapting carbureters to meet individual require- 
ments. 


In order to satisfy all kinds of load demands, in all kinds of weather, 
Marvel-Schebler has relied on performance data supplied by field applica- 
tion engineering to help engine manufacturers obtain carbureters of proper 
design and calibration. 


This has resulted in a constantly expanding wealth of experience in car- 
bureters and carburetion for a wide range of applications. In the farm 
field alone, where rugged strength and unusual dependability provide that 
extra margin of economy in operation, 6 out of 10 farm tractors are using 
Marvel-Schebler carbureters as original equipment. 


This experience can be of great help to you in the proper selection of stand- 
ard equipment from the Marvel-Schebler line or in any of your carburetion 
problems. It is yours for the asking. 


MARVEL-SCHEBLER PRODUCTS Div. 
Borg-Warner Corp., Decatur, lil. 


ner - SCHEBLER 
( MHUML lord 





Installation of an 11-inch converter and 10-inch able for many applications. Converter is direct air- 
disconnect clutch. Combined with the customer’s oil cooled, but where service is severe a supplemental oil 
pump, relief valve, housings and reservoir, it is suit- cooler is easily added. Also available without clutch. 


>» high starting torque 
>» smooth, flexible power flow 
» FOR AUTOMOTIVE « INDUSTRIAL « MILITARY APPLICATIONS 


This Long Torque Converter and Long Clutch combination gives 
high starting torque, smooth application of power and fluid 
coupling characteristics at running speeds, Long Torque Con- 
verters are available in 11- and 12-inch sizes with ratios of 
2.1 to 1 and efficiencies above 90%. Simplified manufacture 


means lower cost. Simplified design means trouble-free operation, 


LONG MANUFACTURING DIVISION, BORG-WARNER CORP. 
DETROIT 12 and WINDSOR, ONTARIO 


os y : TORQUE CONVERTERS 
20 Years of Quality Manufacture ike chain 


for the Automotive Industry RADIATORS 
OIL COOLERS 
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CHUAN Mydravlte ’ 


“tested in “Torture Chambers” 


Despite the ever-increasing demands of Industry and the 
Armed Services, when it comes to setting rugged specifi- 
cations Chiksan is its own harshest judge. 


No Chiksan Hydraulic Ball Bearing Swivel Joint that can’t 
pass the punishing tests of Chiksan “Torture Chambers” 
ever gets onto our loading platform, let alone actual use! 


4 pulse pressure generator where aircraft and 
ordnance hydraulic joints ore subjected to shock 
pulses to 10,000 psi 240 times per minute. 


Representatives in Principal Cities 
Write for Catalog 2A, Dept. $j-3 


CHIKSAN COMPANY . BREA, CALIFORNIA 


There's an Arctic Chamber where the temperature drops 
to 75 degrees below zero to find out how metals, packings 
and working parts will react in most extreme cold. The 
Equatorial Box sends the thermometer soaring up to a 
sweltering 200 degrees to learn if Chiksan Joints can take it. 


In the case of 3000 psi tests Hydraulic Joints are subject- 
ed to shock pressures from 0 to 4250 psi, 35 times a 
minute for 100,000 cycles. In testing special ordnance 
this rate has been stepped up to 240 times a minute at 0 
to 10,000 psi. All test equipment has been designed and 
developed by Chiksan Engineers. 


Every requirement of #MIL-J-5513 A is met—and in 
the case of Hydraulic Swivel Joints shipped for private 
use, standards are equally exacting. 


No wonder Industry and Defense rely upon Chiksan to 
speed the flow of enterprise—to keep it flowing in a 
swift, reliable stream! 


The Flow of Enterprise Reliee an 


SAM 


Bal Bearing Swivel Jeints 


Chicago 28, Illinois . 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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Newark 2, New Jersey 


Studebaker 


Our Engine Bearings a i eileen 
are specified as 
original equipment 


by the leading : ae ae 
C) 


names in motordom 
because they have nN RH 


consistently } : sinless 
contributed to better : 

performance | an 

for more than a 

quarter century. 


Continental 


HERCULES 


DETROIT ALUMINUM & BRASS CORPORATION 
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FOUR-WHEEL-DRIVE 
POWER TRANSMISSION 
PROBLEMS LIKE THESE 


SOLVED for SURE 


with BLOOD BROTHERS 
propeller shafts 


To get tremendous traction, the engineer (or truck owner) turns to four-wheel drive. 


Naturally, he expects efficient truck performance — and utter dependability from 
each universal joint. With a more complex power path, it’s essential that all 
joints deliver maximum torque — with minimum friction and vibration. 


It is significant that Blood Brothers Universal Joints have long been specified for just 
such tough applications. May we send you further details? 


i) ) BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. e Chicago Office: 122 S. Michigan 
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L-O-F Super: Fine Fiber-Glass blan- 
kets make interiors of modern cars 


quieter... 
slip stream whistle. 


reduce tire whine and 


LOF Hber-Glass mutes b-F 


engine sound to a murmur 


Passengers thrill to the speed and power of 
modern cars, and enjoy quiet, comfortable in- 
teriors ... made possible by the excellent sound 
reduction properties of L-O-F Super: Fine Fiber 
Glass installed throughout the car. 

Outstanding thermal and sound-insulating 
properties of L-O-F Super-Fine Fiber-Glass 
make it ideal for use throughout the car. 
It is used for roof liners, on fire walls, under 
package trays and as dash liners. And the 
L-O:F Hoodliner installed under the hood re- 
duces air-borne noise. 


L-O-F Fiber’Glass is lightweight, flexible 
and easy to install. The fine glass fibers will not 
rot, burn or absorb moisture. Libbey-Owens: 
Ford’s long experience in glassmaking assures 
you of top-quality Super’Fine Fiber’Glass 
supplied to meet your schedules right on time. 

For more information, call L-O-F’s Detroit 
office, 610 Fisher Building, Trinity 5-0080. 
Or write Libbey*Owens’Ford, Dept. F.G 633, 
Wayne Building, Toledo 3, Ohio. Names of 
suppliers of Hoodliner Kits sent upon request. 
*High Frequency. 


LIBBEY-OWENS-FORD GLASS COMPANY 
FIBER-GLASS DIVISION 


FIBER-GLASS_ 
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We'll be glad 
CoC ae al 
why 





Morse #22 Timing Chains 


Need long-lived, trouble-free 
timing chain drives? 


Need skilled engineering help? 
Come to Morse. 


In producing over 58,000,000 tim- 
ing chains for use on autos, trucks, 
and buses, we’ve also produced a 
reputation for the finest timing 
chains money can buy. 


At the same time, we’ve built up 
an unequalled fund of engineering 
knowledge, which we'll be only too 
glad to put to work for you. 


Whatever your needs, we'll be 
able to supply you with products 
and services that will show you 


why M=TC; Morse means Timing 


Chains to the automotive industry. 


(From the Bettmann Archive) 


Heavy-duty, chain-driven truck made by Sandusky Motor Company. Date of truck 
is about 1910—twenty-one years after Morse first produced chains for industry. 


Pore i a MECHANICAL a 
POWER TRANSM/SS/ON ity 


pPaooucrs 





MORSE CHAIN COMPANY 
Dept 448 


7601 Central Avenue * Detrow 10, Michigan 








If it’s a question of cooling. 


Harrison has the answer 


When Harrison engineers are given an assignment involving 
heat transfer, they attack it from every angle. 


Heat rejection, air flow, and coolant circulation through 
the radiator are thoroughly investigated, and the results 
carefully analyzed. 


Finally, before recommendations are submitted, the entire 
cooling system is subjected to tests that simulate the 
severest operating conditions. 


The result is a radiator engineered to do a specific job 
and do it well. 


Our engineering and manufacturing facilities are at your 
disposal. We invite you to make use of them. 


HARRISON RADIATOR DIVISION 
GENERAL MOTORS CORPORATION 
LOCKPORT, NEW YORK 


a mr 
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deliver EXTRA thousands 
__ of lower-cost 


More than 
a Million-and-a Half 
in Trucks Today! 


trouble-free miles 


Eaton 2-Speeds provide power and speed for quicker full-load trips, 
at lower cost per mile. Drivers easily select the ratio best suited 
to road and load, reducing stress and wear, adding thousands of 
miles to vehicle life. Eaton 2-Speeds make trucks worth more—in 
use, and when traded-in. 


£ AT ———— AXLE DIVISION - 
MANUFACTURING COMPANY 


CLEVELAND, OHIO 
PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts + Jet 


Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater Defroster Units « Snap Rings 
Springtites * Spring Washers « Cold Drawn Steel * Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 





EATON 
FREE-VALVES @ Pg 


are Free to Rotate in 


B 0 I Hf Directions! 


Result: 


Valves last many times longer. : 
Performance records prove it! \ 


Eaton Free-Valves are genuinely 
“free’’—free to turn at random, 
in either direction, during a } 
major portion of the This free-floating action wipes stem 
lift-cycle y and seat free of deposits; keeps a 
film of oil on stem and guide surfaces. 
Scuffing is prevented, wear is reduced. 


Hot-spots due to local leakage are eliminated. 


Eaton Free-Valves can be applied to practically 
any engine without design changes. Our 


engineers will be glad to discuss 


Eaton Free-Valves with you. 


EATON MANUFACTURING COMPANY 
CPE TTmat adie CD Mme) lie 

ee DIVISION: 9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 

EATON PRODUCTS: - ete PS 


/ 


/ 





Performance 
proved with 
the 


Consolidated Freightways, Inc., of Portland, 
Ore., is operating 78 Fuller ROADRANGERS 
out of their Chicago terminal. Each ROAD- 
RANGER-equipped White-Freightliner aver- 
ages 14,000 miles each month on the “main- 
line” route to and from the West Coast. 
Using 165 hp Cummins Diesels, governed 
at 1850 rpm, and hauling 59,000 lbs. gross, 


Model R-95-C 
ROADRANGER’ 


(also available with overdrive) 


they are standardizing on the Fuller ROAD- 
RANGER Model R-950-C (with overdrive) 
to step up time in hills and traffic, get more 
freight on the payload axle. 

Fuller ROADRANGER Transmissions pay 
off for Consolidated in low maintenance 
costs as well as high average trip speeds— 
and the operators all sing their praises. 


They like the RoaoRancer because of these advantages: 


1 No gear splitting —10 selective gear ratios, evenly and progressively 
spaced. 2 Easier, quicker shifts — 28% steps — one shift lever controls all 
10 forward speeds. 3 Higher average road speed —engins operctes in 
peak hp range with greater fuel economy. 4 Less driver fatigue—1/3 
less shifting. 5 Range shifts pre-selected — automatic and synchronized. 
6 More compact than other 10-speeds. 7 More cargo on payload axle, 


FULLER MANUFACTURING COMPANY 


Mule GCL eee UL Paele) 


i Peer 


{ 


Unit Drop Forge Division, Milwoukee 1, Wis. © WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 1th Street, Oakland 6, Calif. 
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begins with a good, sound billet 


At Bethlehem we take unusual care in producing alloy steels for 
forging purposes. 

Chemical composition and grain size are closely controlled so that 
the forgings will respond to heat-treatment uniformly with minimum 
distortion. Billets are cooled slowly in bung-type furnaces, with 
separate cooling cycles being used for each composition, to avoid 
cooling cracks. Rolled billets are subjected to macro-etch tests to 
insure internal soundness. Nothing is overlooked that might improve 
the overall quality. 

Bethlehem Alloy Steels will go a long way toward helping you 
turn out a higher percentage of acceptable forgings. We manufacture 
all of the AISI grades, as well as carbon and special steels. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributes; Bethlehem Steel Export Corporation 


BETHLEHEM | 


STEELS 
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Engineered for bonus performance— 


by) DELCO-REMY 


Voll 


PASSENGER CAR 


SYSTEM 


The most significant benefit of the new Delco-Remy 
12-volt electrical equipment is its ability to provide 
consistently higher ignition voltage at all engine speeds. 
This has led to its adoption for Buick, Oldsmobile and 
Cadillac in 1953. But in the Delco-Remy tradition of 
engineering for the future as well as today, a bonus ad- 
vantage is provided—the new system not only is capable 
of firing the latest engines now in production ... it also 
provides ample ignition reserves for future engines still 
to be developed. 


Additional gains, moreover, are reflected throughout the 
electrical system. The 12-volt generator, without in- 
creased size, has wattage output equal to a 60-ampere 
6-volt machine, Cranking is improved by a new higher- 
wattage battery and a new cranking motor which together 
give much higher cranking speeds. New ignition coil 
design employs a special external series resistor which 
eliminates the extra heat build-up in the windings, and 
permits improved performance without increased size. 
This resistor is by-passed during cranking, allowing full 
battery voltage to be applied directly to the coil for 
better ignition under load. 


These are some of the notable advantages of the new 
Delco-Remy 12-volt equipment for passenger cars. It is 
typical of progressive Delco-Remy engineering for the 
latest engines today ... and the even greater engines of 
the future. 


DELCO-REMY 


Division of General Motors Corporation 


Anderson, Indiana 


AUTOMOTIVE, TRACTOR AND MARINE ELECTRICAL EQUIPMENT 
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Model E-511 Coolant Heater for liquid-cooled gasoline and diesel engines. Series 460 Coolant and Direct-Fired Engine Heater. Each heater is a com- 
Delivers 60,000 B.1.u. per hour. plete package requiring only electric, fuel, coolant and exhaust connections. 


Everything anybody needs for 


New! Perfection Fresh-Air Heater for Gasoline or Diesel Engines. Delivers more actual fresh-air heat than 
any other heater of this type. Four models. Fresh-air output from 20,000 B.t.u./Hr. to 90,000 B.t.u./Hr. 
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Series 590 Coolant and Direct-Fired Engine Heater. Independent mounting of 
fuel pump and control valve provides maximum flexibility of installation. 


“Super-Jet’ Blow Torch. Starts and performs efficiently even at 70 degrees 
below. Easily portable. Giant heat output of 75,000 B.t.u./Hr. 


personnel, cargo, engine heating 


If you’re building or putting equipment into service 
for operation in sub-zero or Arctic temperatures. . 

call on Perfection. Our skilled staff of winterization 
experts knows more about combatting cold than the 
Eskimos. For more than 10 years, Perfection engi- 
neers have worked constantly developing and pro- 
ducing the finest and most complete line of heaters 
and winterization kits in the business. Now, whether 


your particular problem is personnel heating, engine 
pre-heating for starting or stand-by operation, space 
or cargo heating or heating for defrosting, Perfection 
can recommend and guarantee the equipment or 
system that’s just right for your job. And there are 
no “bugs” in Perfection equipment because it is pre- 
tested to military specifications in our Arctic Labo- 
ratory. Write or wire for complete information. 


PERFECTION STOVE COMPANY, 7391-B Platt Avenue, Cleveland 4, Ohio 


Model E-600 Portable Heater. 60,000 B.t.u. fresh-cir output. Meets the 
need for a complete heating unit that is easily portable. 
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headquarters for 


2CUHLON) 


Personnel Heating 
Space or Cargo Heating 
Engine Heating 
Defrosting 


Heater Accessories. Complete line of quality accessories including, (1) Over- 
heat Control, (2) Fuel-line Filter, and (3) Oil Thermostat. 
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WORLD'S LARGEST PRODUCER 


Nite PNag@edelitel tile me CHULA VISTA AND RIVERSIDE CALIFORNIA 
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“DETROIT” universa JOINTS... 





_.. Reflect the Responsibility of | ener done 


America and America’s automotive manufacturers know that leadership is 
retained only by assuming responsibility for progress and by uncompromis- 
ing adherence to standards of quality. 

As a leader in our field, we pioneered and developed "“DETROIT’S” 
outstanding Ball and Trunnion Joints—combining the exclusive advantages 
of anti-friction slip motion with self-aligning bearings. 


Result: Longer life for the entire drive train... and a better riding automobile. 


We will continue to pioneer improvements in universal joints as we have 
in the past, and will zealously guard the engineering and manufacturing 


reputation which has resu!ted in the selection of “DETROIT” Universal Joints 
as original equipment on millions of cars and trucks. 


UNIVERSAL JOINTS ae 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 


GORDON HAS ORIGINATED MANY 


FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 


TO PRODUCE BY FORGING. 


WYMAN-GORDON 


FSTABLISHED 1883 
FORGINGS OF ALUMINUM 4 MAGNESIUM * STEEL 
WORCESTER, MASSACHUSETTS 4 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
> 
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The OVERLAND of 1909, one of a line of 
predecessors to the later Willys automobile, brought 
$1650 for the coupe illustrated. A choice 

of three colors, Mercedes Red, Napier Green and 
French Grey, were offered. All models 

were upholstered in hand-buffed leather. Color 
reproduction for framing sent on request 
Please use your company letterhead. Supply limited 


"My little Red Coupe flew over the Cliff 


and thats how | earned my wings" 


_ “Sa 
——— > 7 > 


“MY LUCK ran out on a ‘horseshoe’ curve; we flew over a 
fifty-foot cliff and landed on the rocks below. 


“Now I fly over billowy clouds, strumming a golden harp! 

It is very, very beautiful here. I am surrounded with every 
magnificent color imaginable . .. every color, that is, except one. 
Red is not permitted in heaven. (A devilish color!) 


“The absence of red here naturally causes me to frequently recall 
my little red coupe. How proud I was of the trim lines 

on that fine little car! How fond I was of her gleaming coat of 
Mercedes red! As I look back now, I realize I’ve always been a 
‘bug’ about color. When I lived on your spinning earth, 

friends often heard me say, ‘Color makes the world go ’round.’ ” 


(We might well say that color makes the world go ’round at 
Rinshed-Mason . . . just as beautiful R-M lacquers and enamels go 
*round the world on the finest cars made in America.) 


s WE INVITE YOU to discuss with our color 
ee n S h e - M d S 0 n 0 stylists the application of color to your products. 
. Rinshed-Mason is one of America’s outstanding 
manufacturers of fine lacquers and enamels for 
5935 Milford Avenue, Detroit 10, Michigan automobiles, trucks, railroad equipment, farm and road 


1244 North Lemon Street, Anaheim, California building equipment, office equipment, appliances, 
In Canada: Standard Paint & Varnish Co, Ltd., Windsor, Ontario and for numerous other products of industry. 





More cars and trucks are factory- 


equipped with FRAM FILTERS 
than any other make 


Over 70 leading manufacturers of cars, trucks, 
buses, tractors and engines now specify Fram Filters 
for use on some or all of their products. This means 
that more than 20 million engines are protected 
by Fram Filters. 

What better proof can there be that Fram filters 
best by actual test? Fram gets oil cleaner, cleans it 
faster, keeps it clean longer than any other popular 
make filter. And the many other Fram products— 


OIL * AIR « FUEL * WATER 


Air, Fuel and Water Filters and Crankcase Ventil- 
ators—are rapidly making the name Fram synony- 
mous with Complete Engine Protection. 


Fram’s widespread manufacturing facilities offer 
you high-speed production and top-speed delivery. 
And the Manufacturers Sales Division, in Dexter, 
Michigan, is fully staffed to provide the automo- 
tive industry with fullest co-operation in meeting 
any and all types of filtration requirements. For 
full information, write, wire or phone FRaAM Corp- 
ORATION, Providence 16, R.1. Plants in: Pawtucket, 
R. I.; Greenville, Ohio; Jacksonville, Fla.; Brigham 
City, Utah. In Canada: J. C. Adams Co., Ltd., 
Toronto, Ontario. 


Manufacturers of ...FRAM OIL & MOTOR CLEANERS x FRAM FILCRON REPLACEMENT 
CARTRIDGES we FRAM CEL-PAK REPLACEMENT CARTRIDGES we FRAM FILTRONIC REPLACEMENT 


CARTRIDGES ve FRAM CARBURETOR AIR FILTERS ve FRAM GASOLINE FILTERS we FRAM CRANK- 
CASE AIR FILTERS we FRAM POSITIVE CRANKCASE VENTILATORS  FRAM RADIATOR & WATER 
CLEANERS we FRAM FUEL Oil FILTERS ve FRAM INDUSTRIAL Oll AND FUEL FILTERS we FRAM SEPARATOR- 
FILTER FOR IMMISCIBLE LIQUIDS ye FRAM CUSTOM-DESIGNED FILTERS FOR SPECIALIZED APPLICATIONS. 
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Bower spher-0-honed design 
Increases bearing life 


Bower engineers have incorporated many basic refine- 
ments into the design of Bower tapered roller bearings 
which cut maintenance to a bare minimum—increase 
efficiency. One of the most important of these is the 
exclusive feature illustrated above. Note that the flange 
at the large end of the cone is higher—providing a 
greater contact area for the roller heads. This greatly 
reduces wear, improves roller alignment and minimizes 
resultant “end play”. Also note the larger oil groove, 
providing positive lubrication to the roller heads. 


GREATER AREA OF 
CONTACT OF ROLLER HEADS 
AGAINST HIGH FLANGE 
REDUCES UNIT PRESSURE 


Other important Bower features which increase bearin 
life and dependability are generated spherical a 
heads, and smooth, precision-honed races. And Bower 
bearings are known throughout industry for materials 
and workmanship of highest quality. 

Whether your product is in full production or still in 
the planning stage, you'll be wise to call in a Bower 
engineer now. He'll show you a wide range of sizes and 
types to fit any application. 

BOWER ROLLER BEARING COMPANY e DETROIT 14, MICHIGAN 


BEAREN G S 
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A COMPLETE LINE 

OF TAPERED, STRAIGHT 
AND JOURNAL 

ROLLER BEARINGS 





Light Castings . . . These piston 
rings are produced in Ni- 
Resist for engines used in 
corrosive service. 


Investigate NI-RESIST. .. 


No other cast metal provides 
such a unique combination of 
useful engineering properties 


NI-RESIST™® is available nationwide in 5 basic types 
to meet a variety of industrial demands: resistance 
to corrosion, heat and wear; strength and toughness; 
good machinability; high electrical resistance and non- 
magnetic characteristics ... as well as heat conduc- 
tivity and controlled thermal expansion. 


At the present time, nickel is available for the produc- 
tion of Ni-Resist and other alloys containing nickel, for 
end uses in defense and defense supporting industries. 
The remainder of the supply is available for some 
civilian applications and governmental stockpiling. 


Medium Castings . . . Free from 
tendencies to corrode, com- 
minutor parts cast in Ni- 
Resist lengthen life of sew- 
age disposal equipment. 


Heavy Castings. . . Casing, outer column 
and discharge head of this 14-ton 
pump are cast in Ni-Resist for re- 
sistance to salt water and other cor- 
rosive media. 


THE INTERNATIONAL NICKEL COMPANY, 
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EASTERN SECTION... 


Abrasive Alloy Castings Co 
Bridgeboro, N. J. 


American Abrasive Metals Co. 
Irvington, N. J 


American Brake Shoe Co. 
230 Park Avenue 
New York 17, N. Y. 


American Brake Shoe Co. 
Engineered Castings Division 
10 Mt. Read Bivd 

Rochester 11, N. Y 


American Chain & Cable Co., Inc. 
Acco Casting Division 
Reading, Pa. 


The Baldwin-Lima-Hamilton Corp 
Eddystone Division 

Paschall P. O. 

Philadelphia 42, Pa 


Barnett Foundry & Machine Co. 
536 Lyons Avenue 
Irvington, N. J. 


Curtiss-Wright Corp. 
Metals Processing Division 
162 Grider Street 

Buffalo 11, N. Y. 


Hunt-Spiller Manufacturing Corp 
383 Dorchester Avenue 
South Boston 27, Massachusetts 


Janney Cylinder Co. 
7425 State Road 
Philadelphia 36, Pa. 


Koppers Company, Inc. 
Metal Products Division 
Bush & Hamburg Streets 
Baltimore 3, Maryland 


Kutztown Foundry & Machine Corp. 
Kutztown, Pa 


Montague Machine Company 
Turners Falls, Massachusetts 


Olney Foundry, Link-Belt Co. 
180 W. Duncannon Avenue 
Philadelphia 20, Pa. 


The Richmond Foundry 
& Mfg. Co., Inc. 

Hermitage Road 

Richmond 20, Illinois 


The Taylor & Fenn Co 
Saville Street 
Windsor, Connecticut 


Weatherly Foundry & Mfg. Co 
Weatherly, Pa. 


MIDDLE SECTION... 


American Brake Shoe Co 
Electro-Alloys Division 

1936 Taylor Street 

Elyria, Ohio 

American Cast Iron Pipe Co. 
P. O. Box 2603 

Birmingham 2, Alabama 


Baker Perkins, Inc. 
1000 Hess Street 
Saginaw, Michigan 
Carondelet Foundry Co 
2101 S. Kingshighway 
St. Louis 10, Mo. 


Chicago Hardware Foundry Co. 
2500 Commonwealth Avenue 
North Chicago, Illinois 


De7Jurik Shower Co. 
Foundry Division 
Sartell, Minnesota 


Duluth Brass Works Co. 


5002 Ramsey Street 
Duluth, Minnesota 


SOURCES OF SUPPLY FOR NI-RESIST CASTINGS 


The Duriron Co., Inc. 
Dayton 1, Ohio 


Engineering Castings, Inc. 
405 South Linden 
Marshall, Michigan 


The Fahralloy Company 
150th St. & Lexington Ave 
Harvey, Illinois 


Frank Foundries Corp. 
2020 Third Avenue 
Moline, Illinois 


The Hamilton Foundry 
& Machine Co. 

1551 Lincoln Avenue 

Hamilton, Ohio 


Kingsport Foundry & Mfg. Corp. 
East Sullivan and Main Streets 
Kingsport, Tennessee 


Michiana Products Corp 

P. O. Box 302 

Michigan City, Indiana 
Michigan Steel Casting Co. 
1999 Guoin Street 

Detroit 7, Michigan 


Moran Flexible Joint Co., Inc. 
215 West Main Street 
Louisville 2, Kentucky 


Reda Pump Co. 
Bartlesville, Oklahoma 


Ross-Meehan Foundries 
1601 Carter Street 
Chattanooga 1, Tennessee 


St. Paul Foundry & Mfg. Co. 
500 Como Avenue 
St. Paul 3, Minnesota 


Service Foundry Division 
Avondale Marine Ways, Inc. 
416 Erato Street 

New Orleans 13, Louisiana 
Shenango-Penn Mold Co 
Dover, Ohio 

Standard Brass & Mfg. Co. 
P. O. Box 1469 

Port Arthur, Texas 

The Sterling Foundry Co 
Wellington, Ohio 

Texaloy Foundry Co. 

1407 Hoefgen Avenue 

San Antonio 3, Texas 

The W. S. Tyler Co. 

3615 Superior Avenue 
Cleveland 14, Ohio 

Wells Manufacturing Co 
7800 North Austin Avenue 
Skokie, Illinois 


WESTERN SECTION... 
Centrifugal Casting Co. 

3245 Cherry Avenue 

Long Beach 7, California 
Dameron Metal Sales Co. 

927 South Sante Fe Avenue 
Compton, California 

Electric Steel Foundry Co. 
2141 North West 25th Avenue 
Portland 10, Oregon 

Pacific Foundry Co., Ltd. 
3100 19th Street 

San Francisco 10, California 
Stanley Foundries 

6009 Sante Fe Avenue 
Huntington Park, California 
Utility Steel Foundry 

3320 East Slauson Avenue 
Vernon (L. A.) California 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Back of this 
famous trademark ... 


you'll find 


THOMPSON VALVES 


CONTINENTAL MOTORS . . . builders of famous 
Continental ‘Red Seal’’ Engines . . . learned many years 
ago that they could with complete confidence turn their 
problems of valve engineering, design, and production over 


to Thompson Products. 


Thompson Valves in Continental Engines are helping 


drive everything from aircraft to lawn mowers. 


Take a tip from Continental and other leading engine 


builders . . . count on Thompson for engineering leadership. 


a 


VALVE DIVISION 


Thompson Products, Inc. 


CLEVELAND 17, CHIO 


Thompson-developed * Rotocaps” 
and “ Rotovalves’ help increase 
valve life hundreds of hours. 
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electrical insulation made with 
Me ) DOW CORNING SILICONE RESINS 


give you unequalled freedom in design, still more 


power per pound, even longer life and 


greater reliability 


COATING VARNISH 
Dow Corning Silicone Varnish 994 
has over 100 times the thermal life of the best 
organic varnishes; over 3 times the life of earlier 
silicone varnishes. 


IMPREGNATING VARNISH $5 SS 
Dow Corning Silicone Varnish 997 5 ed 
bakes without bubbling at 300° to 400°F; 
cuts processing time to 1/4 to 1/7 the time 
required for earlier silicone 
impregnating varnishes. 









BONDING RESIN 
Dow Corning Silicone Resin 2105 
Makes it possible to produce silicone-glass 
laminates with over 100 times 


the dielectric life of the best silicone 
laminates previously available. 


KEEP PACE WITH PROGRESS Mail coupon today 
mrad 
DOW CORNING CORPORATION WBMES Ou 
Midland, Michigan SILICONES re ay 





Washington 0.C 














Dow Corning Corporation, Dept. V-3 
Midland, Michigan 


Please send me complete data on 
(] COATING VARNISH ([_] IMPREGNATING VARNISH ([_]) BONDING RESIN 


Company 


Street 
City 











KELSEY-HAYES 
WHEELS ! 








America’s A oe Vea Wheels for 
i ne ee i y) ae ae a P 
_ America’s Most A77///// Cars! 


eH Specialists In Wheels and Chassis Part: 
a 


Y KELSEY-HAYES WHEEL COMPANY 


Detroit 32, Michigan 





ACL Men TL ee ee La a) McKeesport ae) los Angeles Ceri ARC Ontario uu) Farm Implement Division a Tag 








proved in automatic 


Non-metallic facing 


MORAINE 


friction materials 


OFFER 


IMPORTANT ADVANTAGES 
IN MANY APPLICATIONS 


(Parts shown are typical) 


Moraine friction materials established their reputa- 
tion in automatic transmissions such as Powerglide, 
Dynaflow and Hydra-Matic. The success of Moraine 
friction materials for clutch plates and bands has en- 
couraged their use for other and wider applications 
which have given better performance at lower cost 


Semi-metollic facing 


Metallic facing 


to a variety of mechanisms. Special military equip- 
ment, household appliances, automatic transmissions 
for commercial trucks of every size, and military 
vehicles have benefited as a result of these develop- 
ments. On the basis of our experience and ability, 
we may be able to help you improve your product. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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MCOUAY-NURAID 


PISTON RINGS 


Manufacturers have recognized the 
engineering cand production skills 
of McQuay-Norris in the piston ring 
field for more than 42 years. 
For Piston rings to meet every requirement 
— no matter how exacting — 


our engineering know-how is at your disposal. 


MCQUAY-NORRIS MFG. CO. « ST. LOUIS 10, MO. 
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Unsurpassed 


Wad 
Y RUBBER 
COMPONENT 


Users of Acadia Synthetic Rubber 
component parts in hundreds of 
industries have found them unsurpassed. 
No matter what function synthetic 
rubber must perform, depend on Acadia 
parts. They best meet exacting 
specifications and operating conditions 
such as moisture, oil, heat, wear and 


age resistance. Molded, extruded, die- 


cut to close limits—compounded to meet 
specific conditions. Acadia engineers 
will gladly cooperate. 


@ Seals 

@ Gaskets 

@ Woshers 

@ Cups 

@ Channel 

@ Strip 

@ "'O”"' Rings 

@ Sheet 

@ Tubing 

@ Roll Goods 

@ Cut Parts 

@ Lothe Cut 
Washers 


Sheet and Roll Felt Manufactured for Special 
Purposes and To Meet All S.A.E. and Military 


Specifications. 


end Plastics « bheets 


@acaniaO) thee 


Eatrusions » Molded Parts 


DIVISION WESTERN FELT WORKS 


4035-4117 OGDEN AVENVE + CHICAGO 23, ILLINOIS 


196 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made 


“A secure future, exceptional opportunities for advancement, 
and a high starting salary await you at Famcuicp, if you are 
one of the men we are looking for. We have openings right 
now for qualified engineers and designers in all phases of 
aircraft manufacturing; we need top-notch men to help us in 
our long-range military program: turning out the famous 
C-119 for the U.S. Air Forces. 

“Famcuitp provides paid vacaticns and liberal health and 
life insurance coverage. We work a 5-day, 40-hour week. 

“If vou feel you aro one of the men we are looking for, 
write me. Your inquiry will be held in strictest confidence, 


of course.” Wabi Tydrv 


* Walter Tydon, widely known aviation engineer and aircraft designer 
and veteran of 25 years in aviation, is Chief Engineer of Fairchild’s 
Aircraft Division. 
os. 
ENCINE AND AIRPLANE CORPORATION 


AEE FAIRCHILD “rot Down 


HAGERSTOWN, MARYLAND 
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for Lighter Weight 
Longer Life 


with Economy 


N-A-X HIGH-TENSILE, with its 50 percent greater strength PTT Ahi 

than that of mild carbon steel, means that thinner sections POT Lbded 7 

can be used . . . resulting in lighter weight of products. be as al 

Because it is an alloy steel, it possesses much greater resist- a : 
ance to corrosion with either painted or unpainted sur- 

faces. It has high fatigue and impact values, at normal and 
sub-temperatures, with the abrasion resistance of a medium 
high carbon steel . . . resulting in longer life of products. 


HIGH - TENSILE STEEL 


i] 


erties, and its response to welding, by any method, is PT A age sd 
excellent. Due to its inherently fine grain and higher hard- Tf at 
ness, it can be ground and polished to a high degree of 
lustre at lower cost than possible with mild carbon steel. 


N-A-X HIGH-TENSILE has outstanding cold-forming prop- i . 
LJ qi 


Y oduct be de lighter i ight . . . to last 

—" aie sale eine, to eae nr GREAT LAKES STEEL CORPORATION 

nomically, when made of N-A-X HIGH-TENSILE steel. N-A-X Alley Divisle Dewed 30, Michigans 
-A-. iv n e Ecorse, '° ’ 


KEEP Your SCRAP MOVING TO YOUR DEALER Chey a ee 
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NO. 1344 


With or Without 
Fore and Aft 
Adjustment 


FULL CUSHION SEAT 


Milsco offers you today's finest in truck-seat 
engineering ... the “Monarch” .. . with bal- 
anced body support and full cushion contour back 
rest. Improved suspension of cushioning ma- 
terials provides a relaxed ride . . . maximum 
comfort with 2-way buoyancy te absorb road 
shocks. Strong tubular steel frame for heavy 
duty service; with or without fore and aft ad- 
justment. Add the plus-value of a Miisco "Mon- 
arch” to your truck for enduring customer satis- 
faction. Cur engineering department will gladly 
cooperate with you. 


Sold Only To Original Equipment Manufacturers 


ESTABLISHED 1924 


yr MILSCO MANUFACTURING CO. 
2758 WN. 33rd St., Milwaukee 45, Wis. 


of the torque wrench 


S}uRTEVAN 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


Justry are 


© Permanently Accurate 

@ Practically Indestructible 
@ Faster—Easier to use 

© Automatic Release 

me ate 


in inch ounces 
Re 
ee 


Pt 
Ve Te meds 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


aM ae, 


UMA Lae 


fess HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC 


90-35 Van Wyek Expressway, Jamaica 35, 8. Y. 


LEADING CALIFORNIA FIRM NEEDS 
CHIEF MANUFACTURING ENGINEER 


Metal fabrication firm, San Francisco Bay Area, seeks 
graduate Mech. Engr., 10-15 yrs. experience in: 

Tool, equipment design in connection with forming, 

processing metal parts. 

Manufacturing methods and processes, time stand- 

ards, factory layout, equipment selection, cost esti- 

mating. 

Supervision-administration of process and industrial 

engineering. 
About 40 yrs. old. Attractive salary if your ability, per- 
sonality, experience suitable. In replying, indicate examples 
where you have demonstrated initiative, imagination and 
intelligence in your work. 

Box 128, SAE journal 
29 West 39th St., New York 18, N. Y. 
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If you need 


Custom Molded Rubber Parts 


to meet exacting tolerance specifications 
for really rough resistance requirements 


. . « for extreme temperature or atmospheric conditions 
. » « for service with special fuels or lubricants 


. « « for service with acids or gases 


shapes and Pa te 


made to your Pry Sahat s Re ee 


THE PARKER RUBBER ENGINEER CAN HELP YOU 


If you need rubber parts, molded to your specifications, that must pro- 
vide long, trouble-free life, even under difficult operating conditions 
the PARKER Rubber Engineer would like very much to diseuss your 
specific problem with you. 


PARKER —leading manufacturer of synthetic rubber O-rings—has 

had years of experience in precision molding special-purpose rubber 

parts for the automotive, electrical appliance and other industries. 

PARKER Laboratory Technicians have developed hundreds of special 
compounds to meet special requirements. 


EXCLUSIVE NEW TECHNIQUES — Now, with newly perfected, 

low-cost, high-production processes and molding methods, 
PARKER offers even greater values in superior custom molded rubber parts. 
Why not investigate this PARKER service! Mail the coupon TODAY. 


Parker Rubber Products Division 
The PARKER Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohie 
a (CI Please send information on Custom Molded 
Rubber Ports 
C) Please have Parker Engineer call on me 


Nii ccreesilisiiitiinnintaenisclipigiplianarstecaeitiiacatihitinesadsibiinantiaiias 


j RUBBER PRODUCTS DIVISION  ‘“OMPANY 


slat seta 
(, n” s 4, 


THE PARKER APPLIANCE COMPANY city__ 
17325 EUCLID AVENUE + CLEVELAND 12, OHIO 
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MSN MCE SCOT 


ag —_ | Ride and Vibration 


Terminology 


W&T 
PRECISION 
DIAL 
MANOMETER, A tt 
FA-145 ' . This SAE Recommended Practice is the 
most recent addition to the SAE data on 


Ranges: All cunges from ©.990 tadhes water suspension problems and vibrating systems. 


through 0-250 inches Hg. in two 
revolutions—45 inch scale. 


Write today for Publication No. TP-30-A 


The new SP-6b is to appear in the 1953 
WALLACE & TIERNAN edition of the SAE Handbook. 
PRODUCTS, INC. 


ELECTRICAL ME a 4 INSTRUMEN 


Belleville 9, New Jersey Represented in Principal Cities 


In Canada, Wallace & Tiernan Products, Ltd Toronto 


The work of the SAE Riding Comfort Re- 


search Technical Committee, it received full 


MECHANICAL ENGINEER approval in July 1952. 50¢ to members; 
NEEDED FOR $1.00 to non-members. 
EXPLORATORY RESEARCH 
and NEW DEVELOPMENTS 


Prefer man with research experience in mechanisms 
or structures and who likes to do some experimental Still available is Ride and Vibration Data, 
work to prove his theoretical conclusions. SP-6. $2.00 to members; $4.00 to non- 
BORG-WARNER CENTRAL members. 
RESEARCH LABORATORY 
BORG-WARNER CORPORATION 
Bellwood, Illinois 


| f nl? 
: “ GET YOUR COPY OF quer 


CHEE Tm | - THIS MEW cataLos! 


~” It gives complete informa- 29 West 39th Street 


vehicles /, tion on the only system with New York 18, New York 
7 the Rotary Air Compressor. 
te ne 3 " 
44 4idl deh 4 : a Please add 3% city sales tax for deliveries in N.Y.C. 


Please send me___~-copies of Ride and Vibration 
Terminology (SP-6b) and copies of Ride and 


sa F Vibration Data (SP-6). 


write for 


Air Vee it today. be . i ____Check Enclosed Name 


i 
PT St hk 


Society of Automotive Engineers 


ata 


_..-Bill Company Company 


Wadner Electric @rporation _..-Bill Me Company Addre 


6378 PLYMOUTH AVE., ST LOUIS 14, MO., U.S.A. 
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FOR TESTING 

Screws, thread-cutting and 

thread-forming screws—all types of 

threaded fasteners; threaded parts 
and threaded connections. 


MANUFACTURERS 
DESIGNERS 
INSPECTORS 

TOOL ENGINEERS 
LABORATORIES and for 
PRODUCT CONTROL 


in assembly. 


ey MTLAZ LOE CO 
ADD/SON TQUALITY/ ae eh ele) 


Capacities: (0-200 
in. Ibs.) or (0-150 
ft. lbs.) 


Write for 
Bulletin TTF 


COMBUSTION RESEARCH 


Engineers experienced in the development of 
combustion equipment for liquid fuels are urged 
to inquire about unusual employment oppor- 
tunities at Battelle’s extensive research labora- 
tories. For prompt, confidential consideration, 
please write directly to 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue 
Columbus 1, Ohio 


\ 

) 
SINCE 
ett 3 


PRECISION 


DROP FORGINGS 


--.any size or shape up fo 200 Ibs. 


DIVISION 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 
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Young engineering designed this 
sheet metal radiator (left) for 
White Motor Company's Series 
**3000'' Power Lift Cab truck. 
Special features include: new 
high performance .. . high 
strength core; extra-heavy gus- 
sets; heavy ribbed tanks with 
surge tank provision; and T- 
slot side members 


For twenty-five years Young has been engineering and 
building automotive heat transfer products. Many of the 
nation’s leading manufacturers of trucks, buses, Diesel 
locomotives and stationary engines, compressors, road 
building and agricultural machinery—equipment that re- 
quires rugged radiators and special attention to capacity 
—assign Young Engineers to develop the cooling system. 

Whatever the capacity required, Young has either a 
standard unit—or the ability to design one—capable of 
delivering the most heat transfer per pound of product. 
May we assist you in your requirements? 


ATTENTION AIRCRAFT DESIGNERS! 


on Check with Young's Engineering Staff for the latest in 
Heat Transfer: Air to air; gas to air; oil to air; water 
to air; and oil to fuel. 


YEARS OF 
PROGRESS 


HEAT TRANEESA 
Sucinetaine 


Heat Transfer Products for Automo- 
tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept. 113-C @ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Iilinols 
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Leece- i/Jeville 


ALTERNATORS END 
BATTERY TROUBLES 


way radio vehicles...or whe ' 
needs for current are high. Replace 
conventional generators with the 
L-N Alternator System and get 


25 10 35 AMPERES IDLING! 


ENTIRE ELECTRIC LOAD 
CARRIED BY THE ALTERNATOR write for all the facts. The Leece- 
Neville Company, Cleveland 14, Ohio. 
Distributors in principal cities... 
Service Stations everywhere. 


HEAVY-DUTY ELECTRIC EQUIPMENT 
FOR OVER 43 YEARS 


BATTERY KEPT FULLY CHARGED 


let us arrange a demonstration of 
the L-N Alternator for your fleet. Or 


Be Sure to Specify Leece-Neville 


ALTERNATOR SYSTEMS © GENERATORS 
STARTING MOTORS © REGULATORS © SWITCHES 
FRACTIONAL HP MOTORS 
eww «tyes, = 


TRUCK bus 


eyes 
OFF- HIGHWAY 


Pe 


INDUSTRIAL 


DIESEL 


MARINE 


hits 
Vy 


a a = 


oe 
fee * 


bowed 


RAILROAD 


st. 
&o.-46-2 
PASSENGER 





FOR SCIENTIFIC AMERICANS 


Felt is an engineering and engineered material, which can be specified, pur- 


A 
chased and applied as accurately as any other. There are 16 chief mechan- , 
ical functions that felt can perform, and many others of less importance. \ 


Send for this valuable and informative booklet containing 54 pages of data. 
Ask for ‘‘Felt—a Mechanical and Engineering Material.’’ For a free copy, 
write on your company letterhead; otherwise the charge is $1.50. 


Indeed, for nearly every process or product felt can serve advantageously. 
NY 
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One appeal counts most from coast to coast! 
mE i a — 


cciz34 rr” 


HERE’S one appeal that’s basic: to a 

farmer in California, a shop worker in 
Ohio, a business man in New York—value! 
It’s the one appeal that outlasts style trends— 
that cuts through price barriers—that keeps 
a car running longer—that makes it worth | rz 
more on a trade-in. 


1-2345 


1 23451 


Today, car buyers everywhere are more 
conscious of value than ever before—especially 
where it counts most, in the “‘vital zone’’, the 
moving parts. And to help you find value in 
the “‘vital zone’, keep this simple formula in 
mind when you buy component parts for the 
cars you build. 


Value 


_ quality +service+ public acceptance 
price 

It shows that price is only one factor in 
value, and must be weighed in relation to the 
factors above the line. Timken® bearings give 
you far more above the line than any other 
tapered roller bearing. That’s because of their 
higher quality, better service and greater 
public acceptance. And in terms of value fea- 
tures, Timken bearing prices are lower today 
than ever. The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 
. Design leadership 
2. Steel made in our own mill 
3. Precision manufacture 
. Rigid quality control 
5. More than 50 years’ experience 


SERVICE 


WELCOME VISITORS. T'o help manufactur- 
ers with bearing installation and ad just- 
ment practices, engineers of the Timken 
company visit automobile plants regu- 
larly. It’soneexample of the many extra 
services that are yours with Timken 
roller bearings. 


STANDARD FOR PINIONS. Timken bear- 
ings are used on the pinion—toughest 
bearing application in the car—of all 
but two makes. They are preferred 
where value counts most—in pinions, 
wheels, differentials, steering gears— 
the ‘‘vital zone’’. 


its TIMKEN for VALUE 


TAPERED ROLLER BEARINGS 


. Unequalled engineering service 


. Unequalled research and devel- 
opment facilities for your use 


. Installation service in the field 
. Widest range of sizes 
. Most dependable source ofsupply 
PUBLIC ACCEPTANCE 
. First choice throughout industry 
2. Best-known name in bearings 
3. Widespread advertising 


4 ‘ 
WOT JUST A BALL O NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL iY AND THRUST -@- LOADS OR ANY COMBINATION {we 





